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EXPERIMENTAL PRESSURE DISTRIBUTIONS ON A 

120° CONE AT MACH NUMBERS FROM 2.96 TO 4.63 AND 

ANGLES OF ATTACK FROM Oo TO 20° 

By Robert L. Stallings, Jr., and Dorothy H. Tudor 
Langley Research Center 

SUMMARY 

Pressure distributions have been experimentally determined on both a sharp and a 
blunt 1200 cone configuration. The blunt-cone configuration consisted of a spherical seg- 
ment which had a radius of 1/8 the base diameter and which faired into a 120° cone frus- 
tum. 
angles of attack from Oo to 20°. 

The tests were conducted at Mach numbers of 2.96, 3.95, and 4.63 over a range of 

Pressure distributions and shock shapes obtained on both the sharp and blunt cones 

Mach number had no effect 
a t  an angle of attack (a) of Oo were in good agreement with an approximate theoretical 
solution based on the one-strip method of integral relations. 
on pressure distributions expressed in the form of local measured pressures divided by 
the free-stream pitot pressure (pz/pt,2) for  either the sharp o r  blunt configurations at 
a!= 00. At a! > Oo, the Mach number effect was confined to the leeward side of both con- 
figurations and consisted of a decrease in p p with increasing Mach number. The 
measured pressure distributions on the cone frustum of the blunt configuration were 
essentially the same as those obtained within the same region on the sharp-cone configu- 
ration throughout the range of test variables of this investigation. 

z/ t,2 

An approximate technique involving a tangent-cone concept is presented for pre- 
dicting the windward and leeward pressures for a! > Oo. 
in fair agreement with experimental results both in the form of pressure distributions 
and force coefficients. For  a! > Oo, the local pressures around the circumference of 
both the sharp- and blunt-cone configurations, nondimensionalized by the pressure mea- 
sured along the windward ray, were in good agreement with an empirically derived 
second-order polynomial. Force and moment coefficients obtained from integrated 
pressure measurements along the windward and leeward meridians together with this 
empirical equation for the circumferential distributions were in excellent agreement with 
balance measurements. 

Results from this method are 



INTRODUCTION 

The use of unmanned probes fo r  exploring low-density planetary atmospheres, such 
as that of Mars, has recently stimulated interest in the aerodynamics of vehicles with a 
low ballistic coefficient. A configuration satisfying this requirement and one that is being 
considered for such missions is a 120° cone. Since the bow shock for a 120° cone is 
detached for all Mach numbers, the governing partial differential equations for  the fIow 
field are of the elliptic type, and no exact analytical solutions a re  yet available. Several 
experimental investigations have been conducted to determine the aerodynamic charac- 
terist ics of such a cone (see refs. 1 to 4); however, very little experimental pressure 
data exist that enable determination in detail of the local flow properties. Such flow 
properties a re  required in order that the designer might determine local aerodynamic 
heating rates and local structural loading. 

The purpose of this investigation was to experimentally determine detailed pres- 
sure  distributions over a 120° cone through a range of angles of attack from Oo to 20° 
and Mach numbers from 2.96 to 4.63. The model had interchangeable nose tips and the 
ratios of nose radius to afterbody radius were 0 and 0.25. 

SYMBOLS 

CA 

Cm 

CN 

CP 

2 

Forebody axial force f orebody axial-force coefficient, 

pitching- moment coefficient, Pitching moment 

2 a%orb 

2rqcorb 3 

Normal force 
2 

normal-f orce coefficient, 
'%orb 

Pz - pco 
q, 

pressure coefficient, 

g, - p, 
q, 

base pressure coefficient, 

base diameter 

axial length of cone 

local Mach number bat outer edge of boundary layer 

free-stream Mach number 
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base pressure 

local static pressure along leeward meridian ( 6  = OO; 

local static pressure 

f r ee  - st ream stagnation pressure 

stagnation pressure behind normal shock 

local static pressure along windward meridian ( e  = 180°; @ = Oo) 

free-stream static pressure 

@ = Oo) 

free-stream dynamic pressure 

radial distance from axis of symmetry 

base radius 

nose radius 

surface length (see fig. 1) 

surface length from most forward station on model to shoulder corner 

nondimensionalized stagnation-point location 

axial distance from most forward station on model (see fig. 1) 

angle of attack 

nondimensionalized angle of attack, a 
goo - cTc 

meridian angle (see fig. 1) 

final circumferential integration limit 

initial circumferential integration limit 
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cone semiapex angle 

equivalent cone semiapex angle 

roll angle (see fig. 1) 

APPARATUS AND TEST CONDITIONS 

Wind Tunnel 

This investigation was conducted in the high Mach number test  section of the 
Langley Unitary Plan wind tunnel described in reference 5. 
continuous-flow tunnel has an asymmetric sliding-block nozzle that permits a continuous 
variation in the test-section Mach number from 2.30 to 4.63. 

This variable-pressure, 

Models and Instrumentation 

The 120° cone model was constructed of aluminum and had interchangeable nose 
tips, as illustrated in figure 1, such that pressure distributions could be obtained for both 
a blunt cone and a sharp cone with minimum time required for model change. The base 
diameter of the model was 8.0 inches (203.2 mm) and the nose radius of the blunt cone 
was 1.0 inch (25.4 mm). The sting used had a diameter of 1.50 inches (38.1 mm) and 
was 31.0 inches (787.4 mm) in length. 

The cone frustum was instrumented with 58 pressure orifices of 0.050-inch 
(1.27-mm) internal diameter, located as shown in figure 1. 
was a spherical segment, was instrumented with five orifices, orifice 1 being located at 
the axis of symmetry. The sharp nose tip was instrumented with only four orifices since 
one was not located at the stagnation point in order to retain a sharp apex. The pressure 
tubing from all orifices was routed through a slot in the sting assembly to minimize sting 
effects on the base-pressure measurements. A typical model installation in the test  sec- 
tion is shown in figure 2. 

The blunt nose tip, which 

Pressures  were recorded by using three 48-channel pressure-sampling valves. 
Each valve sequentially transmits each channel of pressure information to a single elec- 
trical pressure transducer. This electrical information is fed to a strip-chart recorder 
and an analog-to-digital converter. The output in digital form is then recorded on punch- 
cards suitable for machine computation of final data. 
was measured with a precision mercury manometer. 

The tunnel stagnation pressure 
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Accuracy 

Accuracy of the pressure-sampling valves is better than 1 percent of the full-scale 
range of the gage; this includes all e r r o r s  of linearity, hysteresis, and repeatability. 
Gages with a maximum range of 7.5 lb/in2 (5.17 N/cm2) and 5.0 lb/in2 (3.45 N/cm2) 
were used for orifices on the model nose and base, respectively. 
precision mercury manometer with which the stagnation pressure was measured is 
0.0035 lb/in2 (0.0024 N/cm2). 

The accuracy of the 

The results of a test-section calibration indicate that the variation in a free-stream 
Mach number of 2.96 was rt0.02, of 3.95 was ,t0.06, and of 4.63 was ,t0.05. I 

Test Conditions 

This investigation was conducted at Mach numbers of 2.96, 3.95, and 4.63 for a 
nominal Reynolds number of 2 x 106 based on model base diameter. Angle of attack was 
varied from Oo to 20° with an accuracy of *0.lo relative to the tunnel center line. 
tunnel stagnation temperature was held constant at 610° R (339O K) for M, E 2.96 and 
at 635O R (353O K) for M, = 3.95 and 4.63. 

The 

RESULTS AND DISCUSSION 

A complete tabulation of the experimental data is presented in tables I to VI. 
Local flow properties included in this tabulation a r e  pressures  and Mach numbers. 

Pressures  

Experimental forebody pressures.-  Pressure distributions obtained through the 
ranges of angles of attack and Mach numbers a r e  presented in figure 3 for the blunt cone 
at  @ = Oo. The local measured pressures  have been nondimensionalized by the free- 
s t ream pitot pressure and a r e  plotted as a function of the ratio of local surface length to 
base diameter. For a! = Oo, the experimental data a r e  compared with an approximate 
theoretical solution obtained by using the one-strip method of integral relations as 
described in reference 6. 

For all Mach numbers tested the experimental data as shown in figure 3 at a! = Oo 
are in good agreement with the theoretical values. 
in the vicinity of 
than the experimental value. 
pressures  on the windward side of the model and a decrease on the leeward side, as 
would be expected. The stagnation point, as indicated by maximum pressure measure- 

The maximum disagreement occurs 
= 0.45 where the theoretical value is approximately 3 percent less  d 

Increasing the angle of attack results in an increase in the 

ments, is located on the cone frustum f o r  a! P 10' throughout the test range 
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of Mach numbers. For all angles of attack greater than Oo, the overexpanding flow on 
the leeward side of the spherical segment par t  of the nose results in pressures  below 
those obtained on the forward par t  of the cone frustum. In this region an adverse pres- 
su re  gradient, the magnitude of which increases with increasing angle of attack through- 
out the range of this investigation, occurs. 

The results shown in figure 3 are replotted in figure 4 to more clearly illustrate 
the effect of Mach number. For a! = Oo (fig. 4(a)) the variation in pressure with Mach 
number is negligible. This result  should be expected since the sonic point is fixed at the 
sharp corner of the cone frustum for all test  Mach numbers. For a!= loo (fig. 4(b)) 
and a! = 20' (fig. 4(c)), the Mach number effect on the pressures  is also negligible wind- 
ward of the measured stagnation point. Leeward of the stagnation point a Mach number 
effect does occur which generally consists of a decrease in pressure with increasing 
Mach number. The magnitude of this effect increases with increasing a. 

Pressure  distributions obtained for the blunt cone a r e  compared with those obtained 
for the sharp cone in figure 5 in order to assess  the extent of bluntness effects, the blunt- 
cone data being the same data shown previously in figure 4. For a! = Oo, the pressure 
distributions on the two configurations a r e  essentially the same although the pressures  
obtained for the sharp cone appear to be slightly greater  than those for the blunt cone at 
the larger values of s/d. It should be noted that the values of s for orifices located on 
the cone frustum of the sharp cone a re  slightly greater than those for the same orifices 
on the blunt cone inasmuch as the surface length of the sharp cone tip is slightly greater  
(0.0053 inch (1.35 mm)) than that of the blunt cone tip. If a common coordinate system 
for the orifice locations on the cone frustum of the two configurations had been used, the 
measured pressures  would have been even closer than indicated in figure 5. Pressure  
distributions obtained on the windward side of the two configurations for a! > 00 indicate 
the same trends as shown for a! = 0'. On the leeward side of the model, pressures  
associated with the flow expanding around the spherical nose segment of the blunt cone 
are somewhat lower than those obtained for the sharp cone. The pressures  obtained 
downstream of the adverse pressure gradient occurring on the leeward side of the blunt 
cone are of approximately the same magnitude as those obtained for the sharp cone. 

Analytical forebody pressures.  - The pressure distributions for the sharp cone at 
angles of attack were approximated by a method similar to that suggested in reference 6 
for blunt cones. The sharp cone was selected for this comparison since measured and 
empirical pressures  will later be used for computing force coefficients and most of the 
large-angle-cone force measurements a r e  for sharp cones. The method of reference 6 
simply assumes that the windward pressures  correspond to those for a tangent cone of 

angle gc,e = cc + a! 
angle cc,e = uc - a. The one-strip method of integral relations is used to determine 

and that the leeward pressures  correspond to a tangent cone of 
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the pressure distributions for the various cone angles ( T ~ , ~ .  It was shown in refer- 
ence 6 that better agreement with experimental data was obtained by shifting the stag- 
nation point to the most forward point of the nose and forcing the sonic points to occur 
at the cone shoulder by a linear transformation. For a sharp cone this method indi- 
cates that the stagnation point would remain at the apex for angles of attack less than 
90° - ( T ~  but, as shown in figure 5, this does not occur. 

To more accurately define the stagnation-point locations, an attempt was made to 
correlate these locations for large-angle cones with other published data (ref. 4). One 
might expect the stagnation-point location for a cone at such an angle of attack that the 
windward surface is normal to  the flow to be relatively insensitive to cone angle. Also, 
since at an angle of attack of 0' the stagnation point is located at the cone apex and 
independent of cone angle, a correlation parameter is suggested in the form of stagnation- 
point location s / ~ '  as a function of a nondimensional angle of attack r]. The experi- 
mental stagnation points for this investigation together with those of reference 4 were 
plotted in this form and, as shown in figure 6, a good correlation of these results is 
obtained through a wide range of test  conditions. By using the method of least squares, 
a third-order polynomial was determined from these data points and the following equa- 
tion resulted: 

( 3 s . p .  = -0.399~~ + 0.714~~ + 0.174~ 

As shown in figure 6, a good approximation of the stagnation-point location is given by 
equation (1) for the range 0 5 v <= 1. The validity of equation (1) for greater values of 
this parameter is questionable. These results are,  of course, only applicable to large 
cone angles where detached flow occurs. 

Analytical pressure distributions determined for the windward side of the sharp 
cone by using the tangent-cone concept together with measured stagnation-point loca- 
tions a r e  in good agreement with measured distributions as shown in figure 7, the maxi- 
mum disagreement being less  than 10 percent. The pressures  between the measured 
stagnation point and cone apex are assumed to be their mir ror  image about the stagna- 
tion point. The pressure distributions over the leeward ray were approximated by the 
methods of references 6 and 7, the method used depending upon whether the shock wave 
for a cone angle equal to the leeward surface relative to the free-stream velocity vector 
was attached or detached. For a detached shock wave the pressures  were calculated for 
a tangent cone from the method of reference 6 whereas if the shock wave was attached, 
the cone solutions of reference 7 were used. Also for this latter case, if the predicted 
conical pressure ratio &/pt,2 was greater than 0.5283, a linear expansion initiating 
at = 0.9 to this value was assumed to occur. Results from this method are in fair 
agreement with experimental results, as shown in figure 7. 

S 
S 
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Circumferential pressure distributions, obtained by rolling the model at a constant 
angle of attack, a r e  presented in figure 8 for the blunt cone at angles of attack of loo 
and ZOO and the three test Mach numbers. For simplification, these data are presented 
as a function of 8 only, that is, as if they had been obtained on a model with instrumen- 
tation located at each value of 8. In the tables, however, the data are presented as they 
were actually tested, that is, as a function of both @ and 8. 

The local measured pressures  at a given value of 8 and s/d have been non- 
dimensionalized by the pressure along the windward ray (8 = 180°) at the same value of 
s/d. In order to facilitate the use of these data for determining force coefficients, an 
attempt was  made to f i t  a polynomial of the form 

to the data. 
the experimental results: 

at e = Oo, 

The following conditions a re  assumed, the third condition being implied by 

at 8 =  180°, 

and at e = Oo, 

Equation (2) then becomes 

P7 

As shown in figure 8 good approximations of the circumferential pressure distributions 
are obtained by using equation (3) through the range of test variables. 

Base pressures.- ~~ Pressure coefficients obtained on the base of the blunt cone at 
Q! = 00 are presented in figure 9 as a function of radial distance from the axis of sym- 
metry. These measurements a re  compared with the empirical relation 

which, as discussed in reference 8, gives a good approximation of the base pressures  
for a hemisphere-cylinder configuration within the test range of Mach numbers of this 
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investigation. The values of Cp,b determined from equation (4) are generally less  than 
the measured values of this investigation (see fig. 9); however, this difference is within 
the accuracy of the pressure instrumentation. This inaccuracy is due to the very low 
pressures  that occur in the base region. Increasing the angle of attack results in a slight 
increase in the base pressure coefficients as indicated in figure 10. 

Circumferential base pressure distributions obtained by rolling the model are pre- 
sented in figure 11 for both the sharp and blunt cones. The base pressures  remain essen- 
tially constant with 8 even at an angle of attack of 20'. A comparison of the flagged 
and unflagged symbols also indicates that nose bluntness has no effect on the base pres- 
sures  within the range of variables of this investigation. 

Schlieren Photographs 

Schlieren photographs for  both the blunt- and sharp-nose configurations at a! = 0' 
are presented in figure 12 for the test range of Mach number. Measured shock shapes 
from these schlieren photographs a r e  presented in figure 13 and a r e  compared with 
theoretical shapes determined by the computer program described in reference 6. The 
theoretical shape for the sharp cone is actually based on a cone with rn  = 0.020 inch 
(0.51 mm); however, as discussed in reference 6, this small nose radius gives a good 
approximation for the sharp-nose cone with a detached shock wave. The theoretical 
shock shapes a r e  generally in good agreement with the experimental shapes for both con- 
figurations. For  M, = 2.96, the theoretical shock position is slightly closer to the body 
than that obtained experimentally for both configurations. 

for angles of attack up to 20°. 
Schlieren photographs for both the sharp and blunt cones are presented in figure 14 

Force Coefficients 

A s  a result of the partially successful attempt to predict pressure distributions 
over a 120° cone both at a! = Oo and at a! > Oo, i t  was decided to explore further the 
validity of the method by comparing force coefficients determined from empirical pres- 
su re  distributions with those obtained by force balance measurements. Since such force 
data a r e  in the literature (ref. 9) for cone angles other than 1200, the accuracy of the 
method f o r  different cone angles can also be assessed. 

From reference 10 the equations for 
for a conic body can be written as 

normal force, axial force, and pitching moment 

Cpx tan ac cos 8 de dx ( 5) 
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1 1 Of -1 ef 
Cm = 1 1  C$(-1 + x)tan Oc cos 8 de dx + lo Jei Cpx2tan3oC cos e de dx (7) 

2.rrrb3 o ei 

By using the empirical relation, equation (3), to describe the circumferential pressure 
distributions, the force and moment coefficient equations after considerable rearranging 
can be written as 

CA=-  2 tan 2 oc cos ac - Jos' s (3.375 p, PW + 0.625 pL - - l)ds 
qco pco 'b2 

(9) 

c m = - -  1 tan OC cos Oc - pw[Jos' - s(s' - s) Pw - pco 2 ) d s  + tan2ac 1:' s 2 p  PCrJ - a d . 3  
4rb3 q W  

(10) 

A comparison of analytically and experimentally determined force and moment coef- 
ficients is presented in figure 15 for Moo = 4.63. 
were determined from equations (8), (9), and (10) by using measured values of pw and 

pL 
(method 2). The experimental data shown are  balance measurements from reference 9. 
The axial force data from reference 9 have been adjusted to a base pressure coefficient 
corresponding to free-stream static pressure by using equation (4). The force coeffi- 
cients obtained by method 1 a re  in excellent agreement with the balance measurement 
data and those obtained by method 2 a re  in fair agreement with these data. However, the 
empirical values of method 2 indicate the possibility of an inflection point in the pitching- 
moment curve for 
measurements. This discrepancy is due to the fact that when a increases from 50 to 
loo, the tangent cone corresponding to the leeward surface goes from a detached shock 
condition to an attached shock condition; therefore, as discussed previously, a different 
theory is used to determine the empirical pressures  for these two conditions. Since these 
theories are applied only as approximations, some discontinuity in slope would be 
expected. 

The force and moment coefficients 

(method 1) and by using the empirical values of pw and pL shown in figure 7 

50 S aS 100 which is contrary to the trend shown for the balance 
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In order to test the validity of applying the methods used herein to other large- 
angle cones, force coefficients were calculated from equations (8), (9), and (10) for cones 
with half-angles of 50°, 70°, and 80° by using empirical pressure distributions based on 
the same methods used for computing the distributions shown in figure 7. These results 
are shown in figure 16 and are compared with the experimental values of reference 9. In 
general, fair agreement is obtained between the experimental and empirical values for all 
cone angles. 

CONCLUSIONS 

Pressure  distributions have been experimentally determined on both a sharp and 
a blunt 1200 cone configuration. The blunt-cone configuration consisted of a spherical 
segment which had a radius 1/8 of the base diameter and which faired into a 120° cone 
frustum. The tes ts  were conducted at Mach numbers of 2.96, 3.95, and 4.63 over a range 
of angles of attack from Oo to 20°. The results a r e  summarized as follows: 

1. Pressure distributions and shock shapes obtained on both the sharp and blunt 
cones at an angle of attack (a) of 00 were in good agreement with an approximate theo- 
retical solution based on the one-strip method of integral relations. 

2. Mach number had no effect on pressure distributions expressed in the form of 
local measured pressures  divided by the free-stream pitot pressure p p ) for  either 
the sharp or blunt configurations at a = Oo. At a > Oo, the Mach number effect was con- 
fined to the leeward side of both configurations and consisted of a decrease in p p 
with increasing Mach number. 

( 21 t,2 

zl t,2 

3. The measured pressure distributions on the cone frustum of the blunt configura- 
tion were essentially the same as those obtained within the same region on the sharp- 
cone configuration throughout the range of test variables of this investigation. 

4. A correlation parameter is presented which successfully correlates the 
stagnation-point locations for the bodies of this investigation with other existing results 
for a wide range of Mach numbers, bluntness, cone angle, angle of attack, and free- 
s t ream test  conditions. 

5. An approximate technique involving a tangent-cone concept is presented for pre- 
dicting the windward and leeward pressures  for a > Oo. Results from this method are 
in fair agreement with experimental results both in the form of pressure distributions 
and force coefficients. 

6. For (Y > Oo, the local pressures  around the circumference of both the sharp- 
and blunt- cone configurations, nondimensionalized by the pressure measured along the 
windward ray, were in good agreement with an empirically derived second-order 
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polynomial. Force and moment coefficients obtained from integrated pressure mea- 
surements along the windward and leeward meridians together with this empirical equa- 
tion for the circumferential distributions were in excellent agreement with balance 
measurements. 

7. Nose bluntness had no effect on measured base pressure coefficients (cp,b). 

These coefficients were in fair agreement with the empirical relation Cp,b = - - 
(where M, is the free-stream Mach number) throughout the range of variables 
of this investigation. 

1 

MCo2 

Langley Research Center, 
National Aeronautics and Space Administration, 

Langley Station, Hampton, Va., December 4, 1968, 
124-07-02-44-23. 
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TABLE I.- TABULAR LISTING OF DATA* FOR BLUNT CONE; M,= 2.96 

(a) a = Oo 
- 
r i f i c e  
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- 
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0 
0 
0 
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n 
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0 
0 
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0 
0 
0 
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180 
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180 

180 
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180 
18n 
90 
90 
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?in 
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1 en 

i e o  

180 

770 
270 

0 

0 
0 
0 

180 
180 
180 
i o n  
180 

n 

- 
i .  in.  

0 = 22.5', p t  = 3256.0 P S f  0 = 45.0°, pt = 3256.4 p s f  

cp 
1.742 
1.728 
lah86 
1.664 
1.h.7 
1,626 
Ish10 
1.593 
1.581 
1.564 
1.540 
1.535 
1.519 
1.504 
1.687 
1.467 
1.430 
1.b16 
1.387 
1.350 
1.311 
1.232 
l a l l h  

I.58h 
1.663 
1.6b5 
1.626 
1.611 
1.592 
1.576 
1.563 
1.544 
1.534 
1.515 
1.*96 
1.478 
1.457 
1.439 
1.401 
1.379 
1.3b6 
1.300 
1.217 
1.121 
1.530 
1.554 
l.*bb 
1.300 
1.630 
1.551 
I-Lbl 
1.306 
-.lo0 
-.I07 
-.IO* 
-.I06 
-.I01 
1.110 

1.730 

. . i n 9  

..I10 
-.110 
-.I09 

P2/Pcn- 

. O D 0  

. P O 0  
,400 

.000 

. O X  

.os0 

.075 

.)on 

.I24 
-1% 
.I7$ 

- 
1101.3 
109b.I 
1070.1 
105h.9 

e07669 
.I2973 
a22435 
-75816 
,29261 
.30811 
~33652 
.35205 
-3hR92 
-38751 
.LO325 
.416b0 
ab3350 
.45220 
vLh8b2 
sb9017 
.51136 
,53708 
.55786 
.588bb 
-62105 
,68695 
,77732 
~129b3 
,22451 
,26162 
,28882 
,31400 
~33218 
e35510 
.37r29 
,39050 
,bln6b 
s b 2 1 5 3  
.br?15 
qb6129 
~47138 
ab97Ob 
.51&36 
.5b255 
. 5 m a  
-50513 
e63203 
.lo222 
,77175 
~30536 
,39880 
.b8h26 
162-32 
.30856 
.bo178 
.b9119 
e62855 

2.873b5 

2.9330b 
2.93381 
2.95316 
7.98330 
2.96972 
2.99120 

2.97hb7 

2.9&021 

2.99n20 

.090b7 

.i3~39 
e22602 
.2h276 
,28686 
-31175 
~33566 
e35550 
.?e996 

1.7bb 
1.132 

1.661 
1.649 
1.632 
1.613 
1.597 
1.582 
I e569 
1.553 
1.539 
1.522 
1.505 
1.*87 

I s  bb3 
I . 4 1 H  
1.391 
1.3% 
1.311 
1.231 
1.121 
1.728 
1.684 
1.661 
I.bb2 
1.62b 
1.609 
1.590 
1.576 
1.561 
1.5bb 
1.532 
1.515 
1.694 
1.676 
1.459 
1.438 
1.b11 
1.382 
1.3b8 
1.307 
1.223 
1,123 
1.6% 
1.553 
l e b b b  
1.306 
1.630 
1.5b8 
1. 450 
1.302 
..I00 
-.IO* 
-.I05 
-.I05 
1 . 1 0 1  
-*I09 
..I08 
-.I09 
-.I10 
-.I08 

1.690 

1.466 

11.69800 
. I  ,62155 
, I  .3h669 
81.22652 
11.11 183 
1 I ~00989 
10.89520 
IO e79326 

10.61b86 
10.52566 
10.b3645 
10.3361 
10.23257 

9.99015 
9.85028 
9.h9137 
9.53 71 
9,30833 
9.06022 
8.511873 
7.81513 
llr596b9 
11.32799 

L1.07228 
10.95721 
lO.116711 
10.1526b 
10.b631b 
10.57364 
10.b1136 
10.39b65 
10.29236 
10.lhb51 
10.04914 
9.94715 
9.81930 
9.65308 
9.bTbOP 
9.2h952 
9.01381 
8.5~7239 
7.88868 
11.02263 
10 a 52566 
9.97711 
9.00925 
10.99557 
10.b9693 
9.01115 
R.9182b 
,38900 
e35179 
-35518 
,353b8 
,31503 
.33150 
~33826 
112981 

,33488 

i o . ~ n b o 6  

10.1 1788 

I I. 18735 

.3mii 

,08230 
el2713 
,21910 
~25685 
-28135 

,33093 
,35108 
136799 
a38433 
ab0017 
e b I 550 
,43270 
ebb938 
sb6768 
ab1750 
.50811 
,53142 
e555b0 
.511783 
.b2127 
.bar72 
.?I851 
,13077 
~2301b 
m2h652 
,29331 
.I1810 
a336bb 
.3580b 
,31556 
-39171 
.bo960 
eb2266 
,43965 
.b6030 
.b7839 
mb9112 
-513b0 
.53788 
~56363 
159241 
,62760 
,69617 

.3n700 

1101.3 
1092.9 
1061.7 
1055.7 
1046.1 
1035.4 
1023.4 
1o15.n 
100h.h 
997.0 
988.6 
981.6 
911.8 
961.1 
951.5 
938.3 
925.1 
911.9 
895.2 
874.8 
857.0 

1.7b5 
1.731 
1.687 

.99589 
198831 
.96555 
~95471 
,96605 
,93629 
.9254h 
.91787 
.91028 
-90161 
,99403 

~8788h 
.dh91n 
-86044 
~ 8 4 8 5 1  

.YZbh7 

-79108 
.71049 
-72931 
m67079 
~98836 
,96550 
.95353 
,96373 
-9339. 
,92631 
-91652 
.90781 
,90019 
-89040 
.Re495 
~17407 
.ebb27 
-8555h 
sb44hR 
-83b8H 
e81856 
-80332 
.78699 
,76413 
-11950 
*67052 
-93738 
~89620 
-85068 
,76832 
-93611 
-89175 
.81794 
~76631 
~03295 

.ne753 

.e3659 

.a0950 

.02979 

. n 3 o o i  

.n2921 
e03007 

-02791 
-028b9 
~02763 
.027h3 
.02821 

11.70530 
1 1  e 6 1  h14 
11.3b866 
11.72129 
11.11940 
I1 .On476 
10.87739 
10.7~3823 
10,69908 
I O  ,59718 

10.43160 
10.32970 

10.5nn02 

10.21507 
10.11317 
9.97301 
9.83296 
9.69285 
9.51b53 
9.29801 
9.n4600 
8.57200 
7.88420 
11.6167h 
II.3b809 
11.20736 
11.09222 
10.97707 
10.88752 
10.77237 
10.67002 
10.58Obl 
10.46532 
10.40135 
10.27342 
10.15827 
10. 05592 
9.92798 
9.Rl2Rb 
9.62093 
9. b4182 
9.7b991 
8.9112b 
8.r5670 
7.81098 

10.533.9 

9.03053 

10.51650 
9.9h636 
9.00683 
.187Z9 
-7500R 
.39347 
.353b1 
-31332 
-32810 
-33486 
.3?472 
.32b72 
~ 3 3 1 4 8  

1 1  .e1750 

9 . 9 ~ 5 4  

11 .on266 

199527 
~98877 
-96709 
.95516 
-995.0 
-93613 
,92691 
m91830 
.91071 
~90312 
sH9553 
.88794 

,81059 
.8608b 
-81999 
.03807 
~82506 
-81096 
,791b5 
,17085 
-73073 
a67002 
*9866b 
~96379 
,95183 
,94201 
193225 
.PPI63 
.9lb8L 
-90723 
189961 
e89091 
,88139 
.e7568 
.86b80 
,85501 
~84631 
,83543 
,02129 
e80606 
.708bb 
,76690 
,72339 
.61111 
,93181 
,89553 
.E4891 
~76651 
e93551 
a89309 
,84631 
.76b72 
e03310 
~02993 

-03007 
102936 
.O282O 

,02806 
~02792 
.028b9 

. R ~ ~ Z I  

.no22 

.028in 

1100.1 
1091.7 
1067.7 
1054.5 
10bb.O 

1023.1 

1OOh.h 
991.0 
988.h 
900.8 
970.7 
962.1 
952.7 
938.3 
925.1 
910.7 
895.2 

' 073 .6  
850.8 
805.3  
738.2 
1093.0 
1067.6 
1056.6 
IOb3.5 
1032.7 
102r.3 
1013.4 
1003.8 
990.6 
985.7 
97P.7 
968.8 
958.0 
911.1 
935.1 
921.3 
906.2 
890.5 
011.7 
011.7 
796.5 
711.1 

' 1035.. 
991.0 
939.5 
819.6 
1035.1 
989.3 
937.5 
Bb7.1 

36.3 
3Z.h 
33.1 

32.2 
30.7 
3l.b 
3 0 . b  
30.b 
31.0 

1031.0 

ioi~.e 

33.n 

.bOO 

.ROO 
1.000 
1.200 
1.400 
1.hnO 
1.800 
%.on0 

2 . ~ 0  
2.600 
7 . 8 0 0  
3.000 
3.200 
3.400 
3.600 
3.HOO 
6.000 
4.700 
b.*00 
,200 
.Loo 
.hOO 
.a00 

1.000 
1.200 
1.s00 
1.600 
1.800 
2.000 
2.200 
2.600 
2.600 
2.800 
3.000 
3.200 
3.VOO 
3.600 

4.000 
4.200 
4.bOO 
1.000 
2.000 
3.000 
r . 0 0 0  
1.000 
2.000 
3.000 

2.700 

3 . ~ 0 0  

6 . 0 0 0  
4.R77 
5.602 
5.927 
6.452 
6.977 
6.977 
6..52 
s.927 
5.402 
6.877 

1.667 
1.650 
1.631 
l - h l l  
1.596 
1.581 
1.565 
1.550 
1.538 
1.521 
1.503 
1.48h 
1.b63 
1.440 
1.417 

1.353 
1.31b 
1.235 
1.122 
1.731 
Ish81 
1.666 
l.hbL 
1.627 
1.612 
1.593 
1.577 
1.562 
1.547 
1.533 
1.512 
1.493 
1.417 
1.456 
1.437 
1 e406 
1.376 
1 . 3 5  
1.301 
1.216 
1.122 
1.633 
1.554 
1 .*h7 
1.309 
1.631 
1.557 
Is'L6Z 
1.306 

- e 1 0 6  
1.105 
..I05 
-.I07 
..I10 
..I08 
-.I10 
-.I10 

1.38~ 

- . i n 0  

- . i w  

9 

11 

17 
14 
15 
I h  
17 

19 
20 
21 
22 
23 
24 
2s 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

i n  

l d  

1' 

.2on 

.225 

.25n 

.275 

.300 

.325 

.35n 

.375 

.4on 

.4?5 

.45n 
, 4 7 5  
,500  
,525 
.550 
.025 
,050 
,075 
.loo 
.I25 
.15n 
.174 
.zoo 
,225 
,250 
.215 
,300 
.325 
.35n 
,315 
.bo0 
,425 
.b50 
,475  

.525 

.55@ 

.125 

.250 

.375 

.5on 

.I29 

.25n 

.375 

.so0 

.bin 

.675 
,741  
.807 
.A77 
.87? 
.807 
.7*1 
.674 
.610 

.5no 

.9011b 
~89356 

~97732 
,86973 
.Oh107 
,84807 
.8361h 
.82316 

.78959 

.'I6901 
,72185 
~ 5 6 7 1 9  
,98786 
e96499 
,05301 
.Ob320 
,933bO 
.92578 

.PO726 

.90073 

.e8548 
,87568 
~ 8 6 5 R l  
-85607 
.81518 
-83538 
-81904 
,80188 
e78746 
-763b9 
,71997 
,66983 
.93500 
-89513 
eH.915 
~76797 
-93558 
.e9419 
~8.136 
e7b567 
~03281 
-02950 
102993 

. 0 2 9 0 l  
-02778 
e02835 
,02749 
-02719 

.88598 

.809nn 

.915~8 

.wnw 

.n2979 

.028n6 

806.5 

1092.9 
1067.7 
1056.4 
10e3.h 
1032.8 
102U.3 

7ul.R 
.~ 

-79205 741;i 
-13222 1091.7 
,22622 1066.5 
,26313 1053.2 
.2'J023 1012.b 
.31533 1031.6 
,33376 1023.1 
.35632 1012.3 1013.5 

1003.9 
995.4 
986.6 
978.6 
9hh.h 
955.1 
9lh.l 
934.1 
923.2 

8H8.7 

845.0 
795.6 
741.5 

905.2 

870.7 

;375b8 1003.9 
.311938 995.b 
.bo957 985.11 

.b5829 950.9 

.b?018 wa.6 
sb3966 969.n 

qb7645 9.6.1 
.&Oh15 936.5 

37 
38 
39 
bo 
b1 
b2 
b 3  
b4 
45 
bh 
b l  

IO 
50 
51 
52 
53 .  
56 
55 
56 
57 

59 
b O  
61 
67 
63 

411 

58 

i59137 872.7 

.70155 8 0 0 . 4  
e77881 742.7 
,30934 1037.7 
.39977 990.9 
..a901 939.3 
.62597 848.P 
.3n990 1035.2 

.mas 061.6 

.LO292 988.2 
1b9224 93b.5 
.67P51 8bb.2 

2.87622 36.6 
2.9665b 33.1 
2.93691 33.b 
2.9b010 33.3 

.17614 

.)Ob25 
eb0011 
.be945 
.62822 
.31008 
.bo518 
,69112 
.63108 

2.87055 
2.93699 
2,91065 
2.93381 
2.94906 
2.916bb 
2.96301 
2.9798b 
2.9~327 
2.96969 

1036.h 
991.0 
940.7 
8*9;6 

1034.2 
9w.a 
937.7 
847.b 
3h.4 
32.9 
33.3 
33.3 
3?.3 2.94632 32;s 

2.98663 31.7 

2.99356 31.0 
2.99356 30.9 

2.91298 31 .8  
3 0 ; ~  
31.5 
30.6 
3 0 . 6  
31.2 2.91976 31;5 

---i__--- - _ _ _ - ~  - - - ~ I  

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the  In te rna t iona l - -Sys tem o f  U n i t s :  1 inch  = 25.4 mm; 1 psf  = 47-68 ~ 1 ~ 2 .  



TABLE 1.- TABULAR LISTING OF DATA* FOR BLUNT CONE; M,= 2.96 - Continued 

(a) a = 0' - Concluded 

1 
2 
3 
4 
5 
6 
7 
8 
9 
19 
1 1  
12 
17 
14 
15 
lh 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2a 
29 
30 
31 
32 
33 
3 4  
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4R 
49 

51 
52 
53 
54 
55 
56 
57 

59 
60 
61 
62 
63 

5n 

58 

1,741 
1.72R 
1.687 
1.664 
1.648 
1.631 
1.612 
1.598 
1.581 
1.567 
1.552 
I .538 
1 I 523 
1 504 
1.486 
1.465 
1.442 
1.417 
1.390 
1.353 
1.314 
1.235 
1.121 
1.729 
1.683 
1. b62 
1.543 
1. h2h 
1.612 
1.593 
1.576 
1.562 
1.545 
1.535 

1.495 
1.479 
1.460 
1.441 
1.412 
1.385 
1.351 
1.308 
1.222 
1.126 
1.629 
1.550 
1.461 
1.303 
1.631 
1.547 
1.458 
1.297 
-.099 
-.lo5 
..lo5 
1.105 
-.lo7 
-.IO8 
-.lo7 
1.109 
..IO9 
-.IO8 

1.514 

,99350 
.9870n 
-9653fi 
.95345 
.9448@ 
,93614 
,92640 
,91882 
-91017 
,90259 
mH9501 
.88744 

*d7018 
,86038 
-84956 
,83766 
,82467 
-81060 
.7911? 

,87906 

.??OS6 
,72943 
,66991 
-98706 
,96314 
,95227 
,94249 
,93379 
,92618 
,916411 
-90770 
.90009 
,89140 
-88596 

,86531 
,85661 

a83704 
,82182 
.E30769 
*79030 
,76747 
,72290 
,67289 
193506 
189393 
,84740 
,76514 
,93597 
,89248 
,84574 
,76203 

.a7509 

-84683 

11,67713 
11.6no81 
11.34641 

,13683 ,09658 1101.3 1092.7 

,22499 io7n.i 

I 1.743 
1.729 
1 s 689 
1.666 
1.648 
1.631 
1.613 
1.59~ 
1.583 
1.569 
1.552 
1.538 
1.525 
1.507 
1.488 
1.467 
I 445 

1.393 
1.355 
1.316 
1.239 
1.123 
1.731 
1 687 
1.669 
1.645 

1.422 

i 1.612 
1.593 
1.579 
1,564 
1.545 

1 1  169129 
11 60223 
11.36052 

1 ,08714 
,13618 
a22096 

1100.1 
1092.9 
1060.9 
1055.7 
104h.l 
1036.6 
1025.R 
1017.4 
1007.8 
999.4 
991.0 
982.5 
974.2 
963.5 
952.7 
9*0.7 
927.5 
913.1 
897.6 
876.n 
853.2 
807.7 
741.8 
1092.9 
1066.5 
1054.4 
1043.6 
1034.0 
1025.5 
1014.7 
lO0S.l 
996.6 
987.n 

969. n 
958.1 
948.5 
937.7 

' 926.8 

1 894.3 

981 .O 

~ 910.0 

875.1 
849.8 
800.4 
745.1 ' 1035.4 
9R9.R 
938.3 
847.2 
1036.4 

936.5 
843.8 
36.R 
33 .3  
33.6 
33.6 
32.5 
31.6 
32.Z 
31.3 
31.1 
31.7 

988.2 

n 

n 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

n 

n 

n 
n 
0 

180 
180 

180 
180 
1 R O  
I80 
180 
180 
180 
180 

180 
180 
180 
180 
180 

1 an 

1 en 
180 

1 ;E 
itlo 
180 
90 
en 
90 
90 
270 

270 
270 
0 
0 
0 
0 
0 

180 

180 
180 
i8n 

2711 

,000 

-400 
.2n0 

,600  
.no0 

i .ano  
1.200 
1.400 
1,600 
I.dO0 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.H00 

4.200 
4.400 
.ZOO 
-400 
.600 
.*00 

1.000 
1.200 
1.400 
i.hno 
1.aoo 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3,800 
*.on0 
4.200 
4.400 
1.000 
2.000 
3.000 
4.ono 
1.000 
2.000 
3.000 
4.000 

1 4.000 

.oon 

.025 

.os0 
,075 
.1on 
. I 2 5  
.150 
.I75 
.zoo 
.225 
.250 
.275 
,300 
,325 
,350 
.375 
,400 
.425 
,450 
,475 
,500 
,525 
.55n 
,025 
,050  
,075 
,100 
,125 
,15n 
.175 
,200 
.225 
.250 
.275 
,300  
.325 

.425 

.45n 

,96656 
,95465 11.20648 11.22058 i25833 ,26183 1056.9 

.2r(598 1046.1 

.311849 1036.6 
133229 1025.8 
.34989 1017.4 
,36918 1009.0 
,38545 1000.6 
.4ni23 9Yl .n  
.4lb58 9H2.6 
,43154 975.4 
,45028 964.7 
,46852 953.9 
. 4 ~ ~ 2 8  , 941.9 
,50949 928.7 
.53ZO9 ~ 915.5 

-62174 R5e.4 
,68676 810.1  
,77868 743.0 

iiiin472 
11.00296 
10.88848 

.9*491 
,93625 
,92651 
,91894 
.91136 
~90378 
-89512 
,88755 
,88105 
e87131 
e8b157 
~85075 
.a3884 
nR2693 
,81178 
,79230 
,77173 
e13169 
~67107 
-98827 
-96543 
.95348 
,94369 
,93391 
,926311 
.91651 
,90890 
,90129 
,89150 
,08716 
~87628 
,86650 
,85180 
,84802 
,83823 
,82301 
,80888 
,79149 
76865 

' e72516 
-67515 
,93517 
,89404 
m84642 
-7641fi 
,93608 
.e9368 
,84693 
,76322 
03339 
,03037 
03065 
,03037 
,02950 
,02864 
,02936 
,02835 
,02821 
-02878 

ii.in609 
11.00431 
10.RR982 

,28567 
030820 
,33202 

10.79944 
10.69768 
10.60864 
10.51959 
10.43055 

10.80076 
10.11171 
10.62266 
10 * 52089 
10.43183 
10.35550 
lOeL4101 
10.12651 
9.99929 
9.85936 
9.11942 
9.54131 
9.31232 
9.07061 
8.59990 
7.88748 
11.61564 
1 1  934729 
11 e20673 
11.09172 
10.97611 
10.88726 

.34963 

.36657 
,38293 
.40101 
,41636 
142921 
,44802 
-46632 
.48bl4 

10 34151 
10.29703 
10 .I 1255 
9.98535 
9.R4542 
9.69278 
9.52742 
9.29846 
9.05677 
8 57341 
7.87380 
1.60143 
1.32034 
1 s 19257 
1.07758 
0.97537 

1 0  177094 
10.66872 
10.57928 
10,47707 
10.41318 
10.28541 
10.17042 
10.0h821 
9.95321 
9.93822 
9.65934 
9.49324 

in.~8593 

,50740 
,52818 
,55403 
.St7644 
,61985 
.60324 
,17690 
.I2996 
,22474 
,26177 

,31408 
.33253 

,28894 

13655 
e23225 
,26525 
-29213 
,31436 
,33280 
,35537 
,37453 
,39071 
.4@86l 
,41953 
-44079 
,45935 
,47546 
m49320 
,51057 
,53697 
-5hQ90 

1094.1 
1068.9 
1055.6 
1044.8 
1036.0 
1025.5 
1014.7 
1006.3 
9w.a 
9e7.0 
982.2 
9711.3 
959.3 

938.9 
928.0 
911.2 
n95. 5 
876.3  
851.11 
802.9 
747.5 
1035.4 
989.R 
93711 
845.0 
1036.4 
989.4 
937.7 
845.0 
37.n 

949.7 

33.6 
33.9 
33.h 
32.7 
31 -7 
32.5 
31.4 
31 .2 
31.9 

i 0 i172i6 
10.6R281 
10.59336 
10.47835 
IO.4F724 
10.29945 
10.1 R445 

i.537 

1.4~1 

1.516 
1.498 

1.462 
1.443 
1.414 
1.387 
1.354 
10310 
1.227 
1.131 
1.629 
1.550 
1.459 
1.301 
1.631 
1.550 
1.460 
1.300 
-e099 
-.lo5 
-.I04 
-.lo5 
-.lo7 
-.lOR 
-.lo? 
-.lo9 
-.lo9 
-.lo8 

,41714 
-43848 
;45711 
,47328 
-49 106 
-50848 
,53493 
,55891 
,58778 
,62480 
,69341 
.77n63 
a31092 
,40323 
,49393 
,63199 
.)ne64 

,49301 
,63349 

2.86475 '40397 i 

10.08222 
9.9h721 

9.67331 
9.50719 

9.a522i 

.475 
,500 
-525 
.55n 
.125 
,250 
.375 
.son 
,125 
.25n 
.375 
,500 
.61n 
,675 
,741 
,801 
.87? 
.e73 
,807 
-741 
,675 
.610 

9.28881 

8.49665 
7.90891 
0.99024 
0.50687 
9.95991 
8 993 17 

1 1  ,00092 
10.48984 
9.94044 
8.95661 
,39086 
-35364 
,35702 
,35702 
,34518 
-33502 
,34179 
-33164 
,32995 
,33672 

9 . 0 8 0 5 0  
, ,58972 

,67669 
,69693 
,77410 
-31121 
,40345 
.49218 
063041 
,30893 
.4n641 
,49515 
,63538 

2.86741 
2.93332 
2.92721 
2 s 92721 
2.94958 
2.96910 
2 956 12 
2.97016 
2.97956 
2.96606 

7.93554 
10.99159 
l0.5Q816 
9.94841 
8.98155 
11.00227 
10.50391 
9.95444 
8.97049 
,39244 
,35692 
,36030 
,35692 
-34677 

4.877 
S.*O% 
5.927 
6.452 
6.977 

6.452 
5.v27 
5.402 
4.877 

6.977 

-03325 
.03009 
,03038 

-. ~ 

2 92741 
2.92116 
2.92741 
2.94653 

-03038 
,02937 
,02850 

~ a02908 
,33662 
,34508 
-33324 

2.96625 
2.94977 
2.97296 ,02822 

,02807 
,02865 

~33154 
,33831 

2.96292 2.97635 I 
e m  of Units: *The following conversion factors can be used to convert these data to the International Sy 

1 inch = 25.4 mm; 1 psf 47.88 N/m2. 



TABLE I.- TABULAR LISTING OF DATA* FOR BLUNT CONE; M m =  2.96 - Continued 

Orifice &del r; 5 = 22.5', p+ = 3259.2 ps f  

t ,2 
10.89919 
10.3h504 
9.66013 
9.74187 

i ioz8.n 
98I.R 

, 927.3 
919.1 

10.92336 
10.46451 
9.85270 
9.87819 

' 0  
n 
n 
0 
0 
0 
0 
0 
0 
0 

0 

0 

n 

n 
n " 
0 
0 

0 
n 

n 
n 

180 
i nn  
i 8 n  
I a n  
I an 
I a n  
110 
ian 
180 
180 
180 
180 

180 
180 
1 80 
180 

0 
180 

1 no 

10.919h8 

9.55631 
9.69667 
9.73470 
9.6b550 
9,49260 
9.b5b38 
9.37193 
9.31422 
9.21771 

I 9.18680 
0.17309 

1n.36630 
I I . 6 I b  

1.521 
1.409 
1.625 
1.621 
1.407 , 1.390 
1.380 1 1.369 

, 1.357 
1.347 
1 . 3 ~  
1.321 
1.31R 
1.301 

1.268 
1.253 
1.730 

I 1.177 
1.121 
1.031 

~ 1.693 
1,722 
1.726 

1.707 1 1.703 
1. b89 
Ish79 

1.655 
1.605 

1.7nb 

1.203 

i . i i n  

1.h6n 

1.6% 
1.hlr 

1 1.580 
1.559 

, 1.505 
1.41" 
1.422 
1,336 
1.219 
1.45* 
1.403 
I.33h : 1.203 
1.580 
1.536 
1.461 
1.309 
. . I 0 1  

-.llh 
..I11 
- . I l l  
1.117 
-,I19 

1.594 

1.53h 

-114 

- . i i n  
-.I18 
-.111 

,92731 
~8818h 
,82019 

m8266R 
.8)1911 
-11015 

.u2881 

1.618 
1.5.3 
1.443 
I .  448 
1.439 

' 1.425 
1 1.406 

\.*on 
1.391 

' 1.379 ' 1.369 
1.358 

1.335 
1.323 

1 . ~ 8  

1.308 
i.esn 
1.271 
1.248 
1.221 

I 1.lVn 
, 1.130 
1.038 
1.668 
Ish18 
1.674 
1.66b 
1.653 
1.645 
lmh34 
lr626 
l.hl6 
1.603 
1.593 
1.518 
1.561 
1.541 
1.530 
1.511 
1.480 
1.457 
1.422 
I a 376 
1.292 

I 1.182 
1.427 
1.369 I 1.301 

j 1.182 
I a659 
1.603 
1.528 
1.374 
-.I08 -. I15 
-.llh 

1 -.I16 
I -.I17 

- . I 1 7  
-.I17 
- . I 1 7  

' - . I 1 7  
- . I 1 1  

.no0  

.dno 

.*no 

.hOO 

. M O O  
1.000 
1.200 
i.wn 
1.h00 
1.800 
2.000 
2.200 
2 . ~ 0  
2.600 
2.800 
3 . 0 0 0  
3.200 
3.600 
1.600 
3.nno 
&.on0 

.2no 

.&no 

. # n o  

4.200 
4 , 4 0 0  

.bo0 

-32519 
,41078 
.SO840 
.5n457 
e51222 
,5?545 
.54221 
.54774 
.55507 
.56598 
-57499 
.5n395 
~50284 
,60345 
.61398 
.bi?hlP 
.66176 
.6572I 
.67596 
.69796 
.72311 
e71160 
.84492 
,25636 
a23981 
.24655 
.26272 
.27806 
,28083 
,30399 
a31493 
. 3 2 ~ 1 8  
e34353 
135592 
,37212 
-39125 
.bo695 
~42b38 
,44342 
.47OOl 
,49570 

.56Rl5 
,63946 
,12961 
~52357 
,57499 
,62966 

I ,72987 
,26895 
,34353 
e 42652 

.5zn19 

1027.0 
91h.h 
909.3 
917.9 
915.5 
901.1 
897.6 
891 a h  
885.6 

,43076 
: e55187 

,52594 

.5hn99 

.5h643 

.57723 
,51617 
-5Ph82 
ah0388 
-0 I465 
.62312 
- 6 3 3 5 3  

,53155 

' .5319'1 
9;11&.63 
9, hPl4 I 
9.52561 

, 8 0 5 0 0  9.4hZOR 
,79963 9.39849 
~79314 9.37218 
.78iv 9.75859 
.7834n 9.20772 
-77691 9,13141 
-712511 P.OP.054 
a76397 8.91880 
. i 5 6 3 5  8 . 8 8 ~ 7  
.74661 n.~7531 
.739113 8.bRheP 
,72113 8.56639 
.71307 8.3R106 
.0990n n.21573 
.6b97O , 7.81235 
~6232h 7.32548 
.9h839 'll.3R205 
m98362 II.5hlO9 
,98471 11.51388 
a98145 11.53551 
m97601 11.47157 
,97383 l1.44599 
e96622 11.35647 
,96018 11.29252 
a95533 11.7Z858 

11.08190 
10.99838 
10.89h01 
10.n0655 
10.09145 
I O  ,56356 
10.62288 
10.23105 
10.n1364 
9.71950 

' O . I R Z ~ ~  
8.47891 
9.91992 
9.60197 
9.19500 

10.7>982 
10.67281 
9.96249 

8.3n106 

9.0~890 
.345n0 

921.9 
916.5 
905.7 
902.1 
897.3 

884.1 
818.1 

86r.9 
857.7 
869.3 
838.5 
827.7 
814.5 
198.9 

146.1 
693.3 
105h.7 
1062.8 

1056.3 
lOb8.3  
1041.5 
1037.5 
1032.7 
102h.h 
1019.4 

890.1 

872.1 

780.9 

1 0 6 n . 3  

9.82120 
9.73198 
9.61327 
9.58503 
9.53404 
9.45157 
9.39384 
9.33011 
9,26638 
9.11990 
9.11343 
9.07420 
1.90949 
8.79471 
8.61457 
8.48881 
8.29108 
7.91804 
1.36122 
11.22846 
Il.21240 
11.26683 
1 1.70288 
11.13894 
11 .OR178 
I I  ,02384 
10.91269 
I 0 . 9 0 ~ 7 4  
in.932n1 
10.76807 
10.67855 
10 I 51624 
10.48612 
IO. 3 ~ 4 4 1  
10 e 26931 
10.10306 
9.93680 
9.71940 
9.43804 
8.92650 
8.24870 
9.75013 
9.39384 
8.99871 
8.24669 

I 1  .I7730 

10.37162 
9.42526 
~33462 
e29237 

10.n3zoi 

,28730 
. ~ n s b i  
. 2 n m  
.i?nm 
.?no54 

, .28561 
1 :::::: 

7 
8 
9 

I O  
11 
I2 
13 
14 
IS 
16 
11 
18 
19 
20 
21 
22 
23 
P I  
25 
26 
27 
28 

30 
29 

31 
37 
33 
34 
35 

.I50 

.I75 

,225 

.275 
. 3 0 0  
,325 
.35" 
.375 
.boo 
.425 
.L5" 
.475 
.son 
.525 
.55" 
.029 
. o w  
.a15 
.IO" 
.I25 
.15n 
.175 
.200 
,225 
.25n 
.275 
.300 
.325 
.35" 
.379 
..on 
.42- 
.45" 
.415 
,500 
,525 
-550 
,125 
.250 
.375 
.son 
.I25 
.25n 
.375 
.500 
.610 
.675 
.Tal 
.a01 
.a11 
.817 
.a07 
. 7 4 l  
.675 
.6lQ 

.20n 

.2sn 

-81950 
.81116 
e80466 
~19923 

.- 
MH3.0 I.36h 
871.0 I.35h 
869.8 1.343 

1.335 
1.32a 

865;O 
859.n 
851.R 
844.6 
835.0 
825.4 
8ir.o 
8Oh.P 
790.6 
1 7 h . P  
7wl.P 
688.6 

1073.1 
1095.3 
1097.7 
1095.3 
1091.7 
1086.9 
lO19.7 
1076.9 
1068.9 
1060.5 
105L.9 
lO4h.O 
1037.h 
1029.2 
1017.7 
10~5.2 
990.7 
973.9 
952.3 
92r.h 
874.1 

9h9.3 
939.3 

819.. 
966.1 
937.R 
8Yh.9 
815.7 

33. .  
28.8 
27.5 
27.0 
27.3 
2h.5 
2h.b 
2h.5 
86.9 
27.2 

806.8 

n w  , 7  

i.312 
1.300 
1.283 
1.266 
1.252 
1.233 
I.2Oh 

1.119 
1.019 
1.69h 
1.734 
1.738 
1.736 
1.12~3 
1.71q 
1.701 

1. b8R 
1.613 
1.667 
lab48 
1 * h34 
1.619 
1.598 
1.57~ 
1.553 
1.523 
! .*Oh 
1.43A 
1.351 
1.234 
1.516 
1.*64 
1.395 
1.256 
1.511 
1.461 
1.390 
1.219 
-.I05 
..I13 
- . l l5  
-.llh 
-.I11 
-9117 
..I17 
-.I17 
-.I17 
- . l l h  

1.181 

e73634 
d2224 
.10591 
~67452 
.62681 
e95532 
.96071 
.95859 
.95315 . ~ . .  
-94771 
~94336 
~93792 
,93356 

~92159 
.9l615 

. P ~ Z  

1.600 
I .200  
i . w n  
lab00 
1,800 

I2.000 
2.200 
2.6no 
L s b O O  
2.*00 
3.000 
3.200 

3.800 
*.no0 
4.2110 
4.*00 
i.on0 
2.noo 
3.000 
* . 0 0 0  
1.000 
2 . 0 0 0  
3.ono 
6 . 0 0 0  
. .a11  
5.*n2 
5.977 
b.LS2 
h.971 
6.V71 
h.*52 
5 . q 7 1  
5.+02 
b.877 

3.*nO 
3.h00 

,26351 
,71417 
.3n*69 
,37357 
.3.909 
-37322 
. b o n 7 l  
.43116 
sbh'130 
~51326 

.61138 

.439Ib 

.48960 
e55181 
~66955 
.44316 
.49200 
a55615 
,67549 

2,93190 
3.03n80 
3.0h101 
3.01281 
3.n6r96 
3.08477 
3.08881 
3.09177 
3.07671 
3.01887 

.59nr1 

1013.4 
1005.0 
995, L 
9Rh.9 
977.3 
96h.5 
950.0 
935.2 
914.7 

8.0.1 
176.3 
911.1 

88n.2 

36 
37 
38 

b0 
4 1  
47 
43 
44 
45 

' 4h 
47 
.n 
L O  
5 0  
51 

~ 39 

943.5 
915.8 
865.7 
798.9 
93*.7 

I i * n  
1 80 
I80 
I 8n 
90 
9n 
9" 
90 
270 
270 
710 
270 

n 

904.7 
Bbb.6 
119.7 

80*.1 
846.9 
776.1 
1051.9 
101O.L 
97h.1 
887.n 
31.5 
27.9 
27.0 
21.9 
2h.7 
2h.6 
26.4 
26.4 
26.7 
2h.9 

,79923 

I ::E: 
,95097 
-92159 

1011.0 
987.1 
931.7 
85n.7 
37.6 

: .882.2 
.80191 
-02847 
~02488 
~02444 
.O2430 
e02416 
- 0 2 4 0 1  

57 
53 
56 
55 
5h 
57 
58 
5.9 

28.1 
21.7 
26.P 

~29851 
.78845 
,78507 
,28507 
~ 2 R 0 0 1  
. Z 7 8 3 3  
.21664 
,27833 
.78001 

" 
n 
0 
0 2h;Q 

2h.b 
2h.7 
2b.I 
2h.7 
2h.n 

3,08805 
3.08805 
3.08000 
3.07602 

6 0  
61 
61 
63 

*The following conversion factors can be used to Convert these data to the International System o f  Unfts: 1 inch = 25.4 mm; 1 psf = 47.88 ~ 1 ~ 2 .  



6.977 
6.977 
6.*52 
5.927 
5.402 
4.877 

;e72 
,872 
.807 
,741 
.675 
.61n 

3.09206 

3.08799 3.09206 
3.08395 
3.07994 
3.07'196 

26.1 

20.1 2h.3 
26.3 
26.3 
26.0 

TABLE I.- TABULAR LISTING OF DATA* FOR BLUNT CONE; M m =  2.96 - Continued 

(b )  a = loo - Concluded 

0 90.0°, Pt = 3257.4 psf 6 67.5O, Pt 3258.6 PSf I 

-- Orifice f3,deg s, in. s/d -- 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

n 

n 

n 
n 

180 
1HO 
180 
180 
1 R O  
180 
180 
180 
inn 
1Hn 
1Rfl 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
1 80 
90 

.on0 .ooo 

.zoo ,025 
,400 .05n 
,600 .075 
.ROO ,100 

1.000 .125 
i.mo .150 
1.400 .175 

1.612 
1.567 
1.494 
1 . 4 8 4  
1.471 
1.459 
1.44% 
1.434 
1.424 
1.413 
1.403 
1.392 
1.382 
1.368 
1.359 
1.339 

1.299 
1.27h 
1.245 
1.212 
1.148 
1.04q 
1.635 
1.b20 
1.601 
1.591 
1.585 
1.575 
1.566 
1.552 
1 e543 
1.529 
1.523 
1.506 
1.491 
1.477 
1.462 
1.443 
1.41R 
1.391 

1.314 
1.235 
1.133 
1.407 
1.349 
1.287 
1.171 
1.714 
1.662 
1.583 
1.425 
-.110 
-.117 
-.117 
..11R 
..118 
-.118 
-a117 
-.117 
-.117 
-.116 

1.320 

1.360 

,92640 
-90259 
aR6471 

~85281 
,84631 
,83766 
.I33441 
,82791 
.HZ250  
,81709 
,81168 
.I30627 
~79869 
.79437 
,78354 
-77340 
.76298 
,75108 
.73484 
,71753 
,6839R 
,63203 
,93818 
,93058 
,92189 
-91534 
.91212 
,90669 
-90126 
0 89475 
.89040 
.RRZRO 
n8795b 
a87086 
n 86326 
-85566 
.I34805 
-83828 
-82525 
*fill14 
,79485 
,77094 
,72970 
,67649 
-81926 
.78895 
,75649 
-69588 
m97944 

.~593n 

10.88848 
10.60R64 
10.16343 
10.09983 
10,02351 
9.94719 
9.R4542 
9.80726 
9.73094 
9.66734 
9.60374 
9.54014 
9.47654 
9.3fl750 
9.33662 

9.09493 
9.2n942 

,33229 
,38545 
.r6nr7 
. n o s 2  
,48240 
,49412 
,50949 
a51519 
,52649 
,53580 
,54501 
,55419 
-56328 
,51589 
,58304 
,60075 
,61652 
I 63387 
~65277 
,67830 
.70528 
,75701 
s 83687 

32225 
a34204 
-35766 
,36409 
,37671 

,30331 

,38825 
,40178 
,41062 
,41578 
~43216 
,44888 
,46318 
.47721 
,49099 
,50839 
,53108 
,55511 
.5R224 
,62109 
,68635 
.76858 
054135 
,99192 
,64420 
.73875 
,17251 
,26517 
-36728 
~52546 

2.99410 
3,07994 
3.0'1799 
3.09206 

1025.R 
101tl.6 
993.4 
983.R 
977.R 
970.7 
961.1 
958.7 
951.5 
945.5 
934.3 
933.5 
926.3 
919.1 
909.5 
901.1 
888.0  
876.0 
861.6 
842.4 

-92674 
-92024 
,89751 
,88885 
,88363 
-87694 
,86828 
,86611 
,85962 

,84771 
,84338 
-83688 
,83039 
.a2172 
a81415 
e80224 
,79141 
-77842 
-76110 
-74161 
.70588 
.6485n 
~91891 
,89281 
-88302 
,87650 
,87215 
186781) 

,85420 

10 dl9249 
10.81614 

,33148 
-34664 

1.613 
1.601 
1.557 
1.540 
1.530 
,518 
,501 
,497 
,484 
,474 
,462 
.453 
-441 
.428 
,412 
.397 
,374 
.354 
,329 
1.296 
10258 
1.190 

1.598 
1.548 
1.529 
1.517 
1.508 
1.500 
1.488 
1.479 
1.471 
1.456 
1 .44R 
1.433 
1.417 
1.404 
I 381 
1.373 
1.350 
1 323 
1.294 
1.252 
1.179 
1.083 
1.405 
1.345 
1.283 
1.171 
1.731 
1.681 
1.604 
1.444 
-.111 
-e117 
-.11H 
-.118 
-.118 
..118 
I. 118 
m.118 
-.llR 
-e117 

1.080 

_ _  -~ 

1025.R 
999.4 
957.5 
951.9 
944.3 
937.1 
927.5 
923.9 
916.7 

904.7 
89R.8 
892.4 
880.4 
879.6 
867.h 
856.R 
844.8 
831.6 
813.7 
79b.5 
757.3 
699.R 
103R.R 
1030.4 
1020.R 
1013-h 
1oio.n 
1004.0 
997.9 
990.7 

977.5 
973.9 
964.3 
955.9 
947.4 
939.0 
928.2 
913.8 
898.  I 
880.1 
853.7 
808.0 
749.1 
907.1 
873.6 
837.h 
770.5 
1084.5 
105r.5 
1008.R 
917.4 , 

30.4 
2b.R 
24. b 
25.3 
26.3 
26.3  
26.4 
26.6 
26.8 
26.9 

910.7 

9n5.9 

1 
2 
3 
4 
5 
6 
7 
4 
9 
10 
1 1  
12 
13 

15 
16 
17 
18 
19 

21 
22 
23 
24 
25 
2b 
27 
2 R  
29 
30  
31 
32 
33 
34 
35 
36 
37 
3R 
39 

41 
4% 
43 
44 

, 45 
4h 
47 
49 
49 

14 

2 0  

40 

sn 
51 
52 
53 
54 
55 
56 
57 

10 si892 
10.44712 
10.38350 

,39609 
,41375 
,42453 
-43722 
,45377 
,45784 

I 10.30115 
10.20535 
10.17990 .~ 

1.600 .2nn 

2.000 ,250 
1.H00 .225 

10.10355 ,46993 
,47986 
,49162 
-49936 
.SI086 

10.03992 
9.96358 
9.91268 2.200 ,275 

2.600 .3on 
2.600 .325 
2.800 .350 
3.000 .375 
3.200 .4nn 
3.400 ,425 
3.600 , 4 5 0  
3.800 .475 

9.83633 
9.75998 
9 658 18 
9.56910 
9.42913 

,52221 
,53714 
-55003 
.57001 
,58789 
-60907 
.63h87 
,66769 

.. 
8.96173 
8.9?781 
8.63701 

9.3i 158 
9.14918 
8.94559 

4.000 .so0 

4.400 .ssn 
4.200 ,525  

8.43348 
8.0'1916 
7.42859 
11.02696 
10.93762 
10.83552 

10.72065 

10.59303 
10 e51 645 
10 -66540 

10.75R94 

10.65684 

820.9 
7R1.3 
717.8 
1017.1 
988.2 
977.4 
970.2 
965.4 , 
960.5 
953.3 
9413.5 
943.7 
935.3 ' 
930.4 
922.0 
912.4 
905.2 
895.5 
887.1 
873.9 I 
85R.Z , 

8.71654 
8.26662 
7,62220 
10.80047 

,72331 
-81155 
-34969 
.4nS74 

,200 ,025 

.no0 .loo 
i.noo .125 

.bo0 .05n 
,600 ,075 

10.49371 
10.37867 ,42534 

,43807 
.44642 
-45467 
,461686 
.47489 
n48282 
,49653 
-5n427 
,51765 
-53272 
.S4388 
,55858 
,57 129 
m59102 
e61400 
.63839 
.672?1 
,73189 
,80878 
-54268 
,59499 
,64719 
.73835 
-12860 

i 0 i i o  198 
10.25086 
10.19973 1.200 .isn 

i.4on .i75 
1.600 ,200 
1.800 .225 

-86127 
,85692 
-85258 
.e4496 
.fl4061 
.a33011 
.a2430 
-81778 

Io.ia~o4 
10.07191 
10.02079 

2.000 ,250 

2.400 ,300 
2.200 ,275 

2.600 .325 

10 37606 
10.33777 
10.23567 
10.14633 

9.93132 
9.88019 
9.79072 
9.6R847 
9.61178 

9.42005 
9.27945 
9.11329 

8.67872 
8.23136 
7.64341 
9.62000 
9.25098 
8.86924 
8.18209 
11.61849 
11.31173 
10.83881 
9.85463 
,32125 
-28236 
,27898 
.27898 
-27729 
,27799 
,87898 
.27898 
-27898 
-2R067 

9.50952 

8.93435 

2.100 .350 
3.000 .375 
3.200 .400 

10.05699 
9.90765 
9.85279 
9.69964 
9.53372 
9.34228 

8.57652 
7.95115 
9 629 18 

91n6i50 

.8090R 
,80146 
~78950 
-77536 

3.400 .425 
3.600 ,450 
3.800 .475 

4.200 ,525 
4.000 ,500 

4.400 ,550 
i.ono .i25 

4.000 .50O 

2.000 .250 
3.000 .375 

841.4 I 

817.3 
775.2 
719.8 

,76014 
.73839 
-70033 
,65031 
,81848 9115.9 

90 
90 

Z70 
270 
770 

0 
0 
0 
0 

90 

270 

n 
180 
180 
1 eo 
180 
1 R O  - 

9.27302 
8.89141 
8.17908 

871;2 
835.X 
770.5 
1094.1 
1065.3 
1020.7 

30.3 
924.0 

.7870R 

-69614 
,98851 
-90241 
,92217 
.a3844 
-02733 
.02402 
~02374 
,02314 
,02359 
,02359 
,02374 
-02374 
m02374 
-02388 

.7546n 

1.000 ,125 
2.000 ,250 
3.000 .375 

1 1  -51 194 
11.19287 
10,70789 
9.73793 
-32282 

,95230 
,91103 
-82851 
,02747 
,024lh 
~02387 
-02373 
,02373 
,02373 
,02387 
.02401 
,02416 
a02430 

.?3r60 

.34219 

2.99735 
3.08371 
3.09181 

.50811 r.000 .son 
4.877 I -610 I 
5.002 .675 
5.927 ~ I741 1 
6.452 .807 3.09181 

3.09590 
3.09590 
3.09181 
3.09181 
3.09181 
3.00776 

62 L 63 - 
I 

le following conversion factors can be used to convert these data to the * nternat i onal System of Units: 
1 inch 25.4 mm; 1 psf = 47.88 N/m2. 



1 
7 

h 
7 
n 
P 

10 
11 
12 
17 

. 0 0 0  1 .000  

n ,600 .o50 
n .hno .o75 
o ,800   on 
n 1.000 .121 
0 1.200 .I50 
n 1 . ~ 0  .i75 
n 1.6n0 .2on 
0 I.*"O .224 
n 2.000 .25n 
n 2.200 .274 
n ?.-no .3oo 

: I .200 , .024 
,63912 
~76545 
,95156 
,89387 
s R 3 3 6 0  
e83527 
.8lhO4 
.84527 
.RbBbl 

,85362 
.n5028 

831.7 
763.4 
65h.7 
679.5 
693.9 
697.5 
692.7 
696.3 
693.9 

692.7 
693.0 

TABLE I.- TABULAR LISTING OF DATA* FOR BLUNT CONE; M m =  2.96 - Continued 

7 r i f i c e  8,deg s, in.  
gi = O.O', p+ = 3258.7 p s f  gi E 22.5', p t  E 3258.8 P S f  gi = 45.0'. p t  = 3256.9 P S f  

- 
1' P S f  - 
8.3.4 
751.0 

b.9.n 
59Y.h 

71h.2 
711.6 
695.8 
69H.7 
694.h 
692.7 
691.n 
689.8 
6HR.6 
681.4 
681.4 
679.0 
675.4 
6lr.2 
671.8 
664.h 
664.0 
664.2 
614.2 
903.1 
1031.h 
1079.7 
1092.9 
l O V ' I . 9  
1103.7 
11n2.5 
iin7.5 
1101.3 
IO9H.9 
1096.5 
1092.9 
1089.3 
104* .5  
1077.3 
1068.9 
1058.1 
10b3.h 
102h.n 
loon.? 
951.0 
877.7 
799.0 
801.4 
7 8 5 . 8  
730.h 
798.. 
8on.8 
783.9 
728.6 
21.7 
22.3 
21.0 
20.5 
20.7 
2n.n 
19.9 
2n.n 
20.r 
20.5 

- 
cp 
1.288 
1.159 
.974 

1.014 
1.039 
1.045 
1.03h 
1.043 
1.039 
1.039 
1.036 
1.036 
1.032 
1.028 

1.018 
1.009 

.993 

.978 
-968 
.935 

1.635 
1.50h 
1.546 
1.561 
1.569 
1.579 
1.575 
1,575 
1.575 
1.511 
1.567 
1.559 
1.550 
1.542 
1.529 
1.519 
1.4% 
1.417 
1 I 446 
I.40h 
1.331 
1.212 
1.041 
1 I 039 
1.018 
,962 

1.571 
1.569 
1.529 
1.407 

I.126 
-.I27 
-.128 
-.12R 
..I28 
-.I29 
-.I29 
-.I21 
-.I28 

I .  021 

1 . 0 0 3  

..mi 

- . l i e  

P P t ,  2 - 
841.7 
751.L 
613.5 
659.1 
7n2.7 
701.0 
60P.h 
693.8 
6 9 1 . 4  
690.7 
687.R 
685.6 
bR3.1  
681.9 
670.4 
676.7 
671.1 
668.7 
665.1 
659.1 
65L.3 
639.4 
6ln.O 
952.1 

1016.7  
1056.R 
1 0 4 7 . 1  
1077.5 

1.297 
1.137 

.R73 

.9bn 
1.07h 
I. 06a 
i . n * i  

i . m q  
1 . 0 3 5  
1 . ~ 3  

1.027 

i . n i ?  
i.no6 

1.045 

1.031 
1.020 

I-Olh 

1 . 0 0 b  
1.000 
.987 
,987 
,952 
.900 

1.501 
1.522 
1.70h 
I.72U 
1.739 
1.747 
1 , 7 4 5  
1.145 
1.743 
1.739 
1.735 

I v 722 
1,714 

1.h87 
I.hh8 
1. h4? 
1.h14 
1.568 
1.483 
I.35h 
1.220 
1.224 
l.lV7 
1.101 
1.219 
1.723 
I.19r 

. . I 1 6  

..12* 
-.127 
-.l?U 
-.I27 
. . l Z I I  
-.I29 
- .12a 
-.12a 
..I28 

I .721 

1.701 

1.091 

8.95195 
7.9714L 
he35423 
6.838900 
7. h07l 6 
7.55172 
7.7il5hR 

-759h9 
,67852 
.5S407 

ah3P15 
,53307 
.62550 
.h2h58 
,02447 
eh2333 
.62117 
.51900 
.bl684 
.6157b 
b61359 
m60926 
.60bO? 
,60385 

. 5 ~ 5 z n  

-75695 
e68981 
.59343 
.blbOl 
-62700 
163025 
a62592 
.62917 
.62700 
,62700 
.6259? 
~62484 
sh2375 
.62159 
,61942 
~61617 
~61184 
,60859 
,60318 
,59560 
-59018 
~57286 

e83414 
.R7116 
,89185 
.a9947 
,90383 
,90927 
-9071n 
.90710 
.90710 
e90492 
,90274 
~89838 

.e8967 

a87769 
-86680 
~ 8 5 5 9 1  
.a3958 
.e1889 
-77V69 
dl762 
.62809 
.62700 
~6.16 1 7 
-5869L 
.90492 
.PO383 
~88314 
a81671 

-01926 
an1868 
a01854 
,01840 
,01825 

,01796 

e01854 

.5*4?n 

.894n3 

.a8314 

.0232n 

. n 1 7 ~ 6  

.01811 

8.89688 

6.97495 
1.21678 
7136952 

7.35679 

7.3h952 
7.36952 
7.35679 
1.34406 
7.33133 
7.30588 

1.26224 
7.19132 
7.15314 
7.0~950 
~ . 0 0 0 4 0  
6.93676 
6.73311 
6.bnz19 
9.nn406 

10.4~41 

io.w1719 

8.ln774 

7.40710 

7.39497 

7.2~042 

10.23923 

10.5?200 
10.62320 

10. hh159 
10.661 59 
10.66159 
10.63600 
10.6lObO 
10.55920 
10.50801 
10.45681 
10 .3~002  
10.31602 
10.18803 
10.0h004 
9sRh805 
9.b2487 
9.16411 
8.43456 
7.38224 
7.36952 
7.24224 
6.89858 
10.63600 
10.62320 

9.59927 
,27365 
-22635 
,21959 
,71791 
-81622 
,71453 
.?\I15 
e 7 1 1 1 5  

10.3~002 

.pi284 

.21191 

B e 9 2 9 0 2  
7.07501 
6.51236 
6.99567 
7.65357 
7.44085 
7.35182 
7.3h454 
1.33910 

7.30094 
7.71550 
7.75006 
7.23734 
7.21190 
7.16103 
7.12287 

7 ,  05927 
6.99567 
6.94480 
6.79216 
6.b7418 

10.1 n592 
10.71027 
11.?1144 
11.33262 
11.3R353 
11.43463 
11.43463 
11.43453 

7 . 3 m n  

7.09143 

,74809 
e89661 
,86468 

,13961 

-84462 

,84629 
-84796 
-84963 
-85297 
.8S631 
~86133 
-86803 
,87306 
~88146 
-19324 
,90168 
,92883 
,91353 
,51567 
-44830 
.40769 
-39700 
~38283 
,37113 
,37581 
e37584 
,37584 
.3no51 
.38514 
-39427 
-40326 
.41710 
,42512 
643576 
a45654 
-47674 
~50610 
154198 
ehO7Ol 
,70514 
.e4295 
.a4162 
.ah133 
-90615 
-313051 
-38283 
-42512 
-54568 

3.10100 
3.23348 
3.25120 
3.29949 
3126482 
3.27019 
3.28108 
3.28108 
3.27561 
3.25949 

.n4462 

. .  . 
7.41115 
7.37295 
1.3474U 
7.3367b 
7 . 3 2 2 0  1 

7.29651 
7 . 2 3 2 8 1  
7.70140 
7.16920 
1.15647 
7 . 1 3 1 0 0  

7.3n928 

7 . 0 9 4 6 0  
7 . 0 4 ~  
6.83812 
5.51077 

I O  .??259 
10.94005 
1 1.Lh054 
ll.hB092 
11 ebh413 
11.71578 
11.70302 

11.h9026 
11.5h473 
11. h392l 
1 1 . 6 n n w  
11.4h764 
11.51159 
11.415ai 
11,34568 
11.23082 
11.07767 

11.7n302 

1 n . w w n  
1 0 . 6 1 8 8 3  
10.n9497 

8.48080 

8.34012 

9.31647 

8.5n627 

7.7549h 
R.67416 
R e 4 9 9 6 9  
8.37101 
7.73395 

-73h45 

,71787 
*%I955 
.?I281 
m71112 
.71281 
.71519 
.?I781 

. m 8 1  

,72294 

1 . 0 3 9  
1.036 

1.023 
i.ni9 
1.017 

i.nw 

1.032 
1.027 

1.1113 

.999 

. 9 9 L  
.YHR 
.97n 
.4b9 
.v** 
.e93 

I * 485 
1.593 
I.5bh 
1. h09 
1.693 
1.701 
1.701 
1.101 
1.701 
1.597 
1.h91 
Imh83 
Ish7h 
lsbbh 
1 h5h 
1.539 

.bOObl 

.5952n 

. W O R T  

.~59a7 

.57788 

.55083 

,91634 
.95439 
m96417 
,96852 
.97287 
-97287 
. V I 2 8 7  
,97287 
,97069 
.96743 
,96308 
,95912 
.95439 
.96895 
.9LO26 
.93047 
-91857 
a90221 
.87938 
e83482 
~769611 
.65472 
.6579h 
.6460h 
.6071n 
,81636 
, 8 1 6 3 4  
.19460 
~ 7 3 3 7 3  
.O24OI 
.01984 
.01484 
.ni84i 
,01055 
.n1812 
. n 1 7 m  
,01797 
.ole17 
.01841 

923.1 
964.1 
987.0 
995.4 
1000.3 
100h.3 
1003.9 
1001.9 
1003.9 
1001.5 
999.1 
99..2 
989.4 
901.6 
917.4 
971.3 
959.3 
997.2 

906.3 
862.9 
796.2 
695.1 
693.9 
681.9 
6.9.6 
1001.5 
1000.3 
911.4 
903.9 
25.11 
21.3 
a . 7  
20.5 
20.4 
20.2 
19.9 
19.9 
20.0 
2n.5 

929.2 

1077.3 
1077.3 
1077.3 
1077.3 
107* .9  
1071.3 
1066.5 
1062.8 
10Sh.8 
lo%.n 
1001.2 
1030.3 
1017.1 
999.1 
973.11 
924.4 
8 5 2 . 7  
725.0 
128.6 
715.6 
6 1 7 . 7  
9nb.n 
9or.n 
8 1 9 . 9  
812.5 
2h.h 
22.n 
2n.9 
2n.* 
20.5 
2n.1 
1 0 . 1  
19.9 
20.1 
2n.b 

11.43463 
l1.40908 
11,37075 
11.31P65 

1 1  .?I744 
I 1.15356 

10.93636 
10.79583 
10.60418 
10.33589 
9.81206 
9.04550 
7.h9524 
7.73340 
1.59349 
7, h559 
9.59487 
9.59487 
9.33935 
Ysh7389 
.?a224 
~73323 
.2?14O 
e71633 
.?I802 
.?I295 
.20957 
.21126 
.?I295 
,21633 

1 I ,20192 

I 1 .n5135 

~23244 
.74275 
.25912 
-21462 
,29797 
,32251 
.mn58 
.38625 
~43247 
.51448 
-62328 
.80200 
,19702 

.e7537 
,54632 
,54632 
.5R265 

.n1530 

.hnno5 
3.on1too 

3.24~60 
3.21306 

3.26446 
3.25913 
3.27526 
3.2P624 

3.77526 
3.26446 

3.2a012 

1.hZO 
1.597 
1.560 
1.522 
1.437 
1.317 
1 . n ~  
1.09~ 

i.oon 
1.401 

1.360 

1.075 

1 . 4 0 1  

1.263 
- a 1 1 7  
..I25 
..I27 
-.I28 
-.I78 
..I28 
-.129 
..I29 
..I29 
..I28 

- -~- - -~ ~-~ ~ - - ~  
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TABLE I.- TABULAR LISTING OF DATA" FOR BLUNT CONE; M m =  2.96 - Concluded 

(c )  a = 20' - Concluded 

1 
2 

I :  
1 5  

0 
n 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
n 
0 
0 
0 
0 

n 

n 

", 

,000 
,200 
,400 , 
.600 1 

.ooo 

.025 

. o w  
-075 I 

836.4  
790.9 
723.8 
721.4 
723.8 

1.285 
1.206 
1.090 

~75566 
.71452 
,65309 
,65173 
~65389 
,65498 
,64956 
,65714 
-65714 
~65714 
-65823 
,65714 
.65714 
-65309 
a65173 
-64740 

,63657 
,63000 
-62033 
,61059 
-58677 
,55213 
,79512 
,80381 
.80489 
-80706 
.Rllbl 
-81575 
,81575 
,81575 
,81575 
,01250 
-81250 
~80598 
,80272 
,80055 
,79512 
,78968 
,77882 
,76796 
.75601 
-73537 
,69736 
,64139 

.6bo9n 

8.88169 
8.30816 
7.6R559 
7.66014 
7.60559 
7 6983 1 
7.63469 
7.72376 
7,72376 
7.77376 
7.73649 
7.79376 
1.77376 
7.68559 
7.66014 
?a60924 
7.53289 
7.48200 
7.40565 
7.29113 
7.17661 
6.89667 
6,48949 
9.34544 
9.44757 
9,46034 
9.48587 
9.53694 
9.58801 
9.50801 
9.58801 
9.5880 1 
9.54971 
9.54971 
9.47311 
9.43481 
9.40927 
9.34544 
9.28160 
9.15393 
9.07626 
Re00583 
8.64325 
8.19641 
7060913 
7.44382 
7.31658 
7.20206 
6.96029 

1 1  m 38816 
11.38816 
11.13282 
10 32850 

,24853 
-22293 
,21955 
~21955 
,21955 
.22124 
-22124 
,22124 
,22293 
.2?293 

,64551 
,70994 
,00327 1 

.an659 ' 

.Rn327 
~80160 
,80992 
,79828 
,79828 
,79828 
~79662 
-79828 
,79828 
e80327 I 
e80659 1 
,81324 1 
,02322 
,82988 

, ,83908 1 i . 8 w o  
~86997 , .9n701 
,96166 
,58180 
,56139 
,56550 
,56195 
,55465 
~54731 
.54731 
-56731 
-54731 
,55282 
,55282 
.56377 
,56920 
,57282 

835.2 ' 
832.8 
802.9 
796.9 
800.5 
798.1 
793.3 
800.5 
801.7 ' 
801.7 
801.7 
801.7 
800.5 
796.9 
792.1 
787.3 
7R0.1 
772.9 
763.3 
749.0 
733.4 
699.8 
649.5 
831.7 
802.9 
793.2 
790.R 
795.6 
798.0 1 
799.2 
799.2 
801.7 
199.2 

1.282 ' 
1.278 
1.226 
1.216 
1.222 
1.218 
1.210 
1.222 
1.224 
1.224 
1.224 
1.224 
1.222 

.'I5416 

.?5200 
,72495 
-71954 
,72218 
~72062 , 
-71629 
.72278 
072386 
,72381 
,72386 
,72386 
,72278 
,71954 
e71521 
,71088 
-70439 
,69790 
-68924 
-67626 
,66219 
,63189 
,58645 
,75100 
-72492 
a71622 
,71405 
.71840 
-72057 
,72166 
e72166 
,12383 
,72166 
-72166 
071514 
.71296 
,71405 
-70862 
,70318 
-69340 
,68688 
,67601 
6591 1 
,62819 
e58580 
,64163 
e62540 
,61350 
,59402 
099445 
199554 
,91380 
-90425 
*02283 
.01910 
,01881 
.01881 
.01881 
.01881 
,01881 
,01881 
-01896 
,01896 

8.86417 

8 52069 
8.45711 
8.49526 
8.46983 
8.41896 
8.49526 
8.50198 
8.50798 

8.50798 
8.49526 
8.45711 
8.40624 
8.35537 
R.97906 
8.20276 
8.10102 
7.94841 
7.70308 
7.42699 
6.89286 
8.82695 
8.52037 
8.41818 
8.39263 
8.44372 
8.46927 
8.4~205 
8.40205 
8,511759 
8.48205 
8.4n205 
8.40540 
R.37985 
8.39263 
8.32876 
8.26489 
8.14992 
8.07327 
7.94553 
7.15392 
7.38347 
6.88528 
7.54145 
7.35069 
7.21080 
6.98188 

1 1  .68836 
11.70114 
11.44565 
10.62811 

,26838 
e22450 
.22112 
,22112 
,22112 
,22112 
,22112 
.22112 
.22281 
.22281 

8.83863 

8.50798 

.647av I 
,65132 
~69375 
~70216 
,69712 
.70048 
.TO720 
-69712 
,69543 
,69543 ' 
,69543 
.69543 
691 12 

1.086 
1 090 
1.092 

l.09h 
1.096 
1.096 
1,098 

1.096 
1.090 
1 086 
1.078 

1,057 
1.044 
1.026 , 
1.007 

1.082 

1.096 

1.065 

.no0 
1.000 
1.200 
1.400 
1.600 

2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.000 
4.000 
4.200 
4.400 
.200 
,400 
, 6 0 0  
.a00 

1.000 
1.200 
1.400 
1.600 
1.800 
2,000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3 . 4 0 0  
3 . 6 0 0  
3.800 
4.000 
4.200 
4 . 4 0 0  
1.000 
2.000 
3.000 
4.000 
1.000 
2.000 
3.000 
4.000 
4.877 
5.402 

1.800 

.ion 
,125 
,150 
.175 
.20n 
,225 
,250 
.275 
.300 
,325 
.350 
,375 
.4on 
.425 
.450 
.475 
,500 
,525 
,550 
,025 
,050 
.075 
.ion 
.125 
.15n 
,175 
.200 
,225 
.250 
~ 2 7 5  
,300 
.325 
,350 
.375 
,400 
,425 
.*so 
.475 
s o n  
.525 
,550 
125 

.250 
,375 
.so0 
.125 
,250 
.375 
,500 
,610 
,675 
.74l 
,801 
.a12 
.a72 
.807 
,741 
.675 
,610 

6 
7 
R 
P 

725.11 
719.n 
727.4 
727.4 
727.4 

727.4 
727.4 
723.8 
721.4 
716.6 

704.6 
697.4 
686.6 
675.9 
649.5 
611.2 
8 m . i  
889.7  
890.9 
893.3 
898.1 
903.0 
903.0 
903.0 
903.0 
899.3 
899 3 
892.1 
888.5 
886.1 
880.1 
874.1 
862.1 

836.8 
811.0 
771.9 
716.h 
701.0 
689.0 
670.3 
655.5 
1072.5 
1072.5 
1048.4 
972.7 
25.3 
21.0 
211.7 
20.7 
20.7 
20.8 
20.4 
20.8 
21.0 
21.0 

72a.6 

709.4 

8sn.i 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1.216 
1.208 
1.199 
1.187 
1.174 
1.158 
1.133 
1.106 
1.048 
,961 

1.276 
1.226 
1.210 
1.205 
1.214 
1.218 
1.220 
1.220 
1.224 
1.220 
1.220 
1.207 
1.203 
1.205 
1.195 
1.185 
1.166 
1.153 
1.132 
1.101 
1.041 
,960 

1 s 067 
1.031 
1.013 
.975 
1.743 
1.745 
1.703 
1.510 
-e119 
-.126 
-.127 
m.127 -. 127 
-.I27 
-.127 
..I27 
-.127 
m.121 

.m16 
,70888 
,71558 
e72562 
,13564 
.74897 
,76893 
079053 
e83708 
,90751 
-61289 
,69379 
.70730 
,71067 
-70393 
,70055 
,69887 
,69887 
,69548 
,69881 
,69887 
,10899 
,71236 
~71067 
.?I909 
.72748 
-74251 
,75261 
-76931 

22 
23 
24 
25 
20 
27 
2* 
P9 

31 
32 
33 
34 

30 

,961 
,895 
1.361 
1.377 

0 
180 
180 
180 
180 
180 
100 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

90 
90 
90 
270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
1 80 
180 
180 

90 

- 

ii379 
1.384 
1.392 
1 .400  
1.400 
1.400 
1.400 
1.394 
1.394 
1.382 
1.375 
1.371 
1.361 
1.350 
1.329 
1.309 

799.2 
792.0 
789.6 
790.8 
784.8 
770.8 
767.9 
160.7 

730.6 
695.7 
640 e R 
710.6 
692.6 
679.5 
657.9 
1101.4 
1102.6 
1078.5 
1001.5 
25.3 
21.2 
20.8 
2 n . ~  
20.8 
20.8 
20.0 
20.8 
21.0 
21 .o 

748.7 

35 
36 
37 
38 ~58180 

,59072 
.60841 

' ,62591 
~64496 
m61747 
,73641 
,81326 

-8q156 
.a6662 
,89056 

,21289 
,27949 
,43310 

3.11752 
3.24388 
3.25433 
3.25433 
3.25433 
3.24908 
3.24908 
3.24908 
3.24388 
3.24388 

,83488 I 

.21289 

I 39 
4n 
41 
4? 
43 
44 
45 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
51 
50 
59 

! 46 

I. 286 
1.246 
1.173 
1.078 
1 051 
1.030 
1.011 
-972 
1.694 
1 s 694 
1.652 
1.521 
-a119 
-.127 
-.127 
..127 
-.127 
-.127 -. 127 
-.I27 
-.I27 
-.I27 

n19434 
-84279 
,90852 ' 
,82210 
,84709 
,86547 
,89569 
,08918 

-63333 
,62250 
~61276 
-59219 
,96891 
,96891 
,94719 
.87876 
02285 
-01897 
-01868 
sol868 
-01868 
,01882 
.ole02 
.018R2 
,01897 
-01897 

,07993 
,19511 
,38194 

3.11 790 
3.23910 
3.24946 
3 249 46 
3.24946 
3.24946 
3.24946 
3 v 2 4946 
3.2442b 
3.24126 

5;927 
6.452 
6.977 
6.977 
6.452 
5.927 
5.402 
4.877 

60 
61 
62 
63 



TABLE 1 1 . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M,z 3.95 

(a) a = Oo 

I 
7 
3 
6 
5 
h 
7 

9 
8 

I O  
11 
12 
13 
14 
15 
Ih 
IT 

19 
20 
21 
22 
23 
21 
25 
26 

29 
29 

31 
32 
33 
3b 
35 
36 
37 
38 
39 
40 
41 
42 
b 3  
4 4  
b5 
46 
6 7  
48 
49 
50 
51 
52 
53 
56 
55 
56 
57 
5 8  
59 
60 
61 
62 
63 

1" 

27 

30 

n 

n 
n 

n 

0 

0 

" 
0 
0 
n 
n 
n 
0 
0 
0 
n 
n 
n 
n 
0 
0 
n 
0 

I 8 0  
180 
I00 
180 
100 
I00 
180 
190 
I80 

I00 
I00 
I 8 0  
180 
180 

180 

180 
180 
180 
180 
180 
i n n  
180 

9n 
90 
90 
9n 

770 
270 
210 
270 

0 
0 
0 
0 
0 

180 
180 
180 
100 
180 

,000 
. z o o  
.&no 
.hOO 
.Hn0 

1.mn 
1 . Z O U  
1 . w o  
1.h00 
1.800 
z.nno 
2.200 
2.'00 
2.600 
z.nno 
3 .000  
3 . 2 0 ~  
3.*OO 
3.h00 
>.ann 
L . 0 0 0  
b.2nn 
b . * O O  

.zno 
.*on 
.bnO 
.#no 

1 . o n o  

I ..no 
1.600 
i.non 
2.000 
2.200 
2 .bOU 
2.600 

3 . 0 0 0  
3.210 
3 .400 
3.600 
3.HOO 

' .20U 
*.bOO 

1.206 

2.800 

r.ono 

i . o o n  
2.000 
3 . 0 0 0  
..on0 
I.ono 
2.000 
3.000 
4.000 
4.877 
5.602 
5.921 
h e 1 5 2  
h.977 
6.977 
6,452 
5.977 
5 . W 2  
4 .877 

.200 

.225 

.250 

.219 

.3on 

.325 

.35" 

.375 
, 4 0 0  
.425 
.45" 
.475 
.500 
.529 
.55n 
.025 
.05n 
.074 
.ion 
.12= 
.15n 
.I75 
.2on 
.225 
.250 
.215 
.3o0 
.329 
.35n 
.375 
.+on 
.b25  
,150 
,bl5 

,525 

.I25 

.5nn 

.55n 

.25n 

.375 

.5on 

.125 

.250 

.375 

.50n 

. 6 l n  
,675 
,741 
.an7 
.a77 
.a72 
,801 
.74l 
,675 
.610 

75h.6 
751.8 
7*5.R 

735.0 
n 1 . n  

729;O 
721.8 
7 I a . h  
70h.2 
696.6 
6H5.0 

651.5 
619.9 
571.9 
8Zh.5 
802.4 
190.L 

7 1 2 . 3  
766.3 
737.9 
751.9 
745.9 
739.0 
735.0 
7 ? 7 . R  
718.2 
712.2 
7n3.a 
69h.5 
681.5 
673.7 
662.9 
661.2 
607.5 
566.6 
715.8 
7 b 3 . 4  

6L5.1 
773.5 
761.1 
707.6 
643.h 
19.e 
l L . 6  
16.3 
15.b 
13.9 
13.0 
13.1 
12.7 
32.1 
12.1 

67n.p 

7~2.0 

7 0 8 . 6  

I.h*3 
1.627 
1.613 
1 . h 0 2  
1.592 
1.578 
1.569 
1.55A 
1.561 
1.525 
1 .so9 
1.490 
1 .a60 
1.446 
1 ..a9 
1.372 
1.29h 
1.189 
1.759 
1.705 
l.67@ 
Ish59 
1 .63R 
1.624 
Isba5 
1.597 
1.579 
1.565 
1.556 
1.538 
1.517 
1.503 
1.484 
1.468 
1.441 
1.417 
1.393 
1.346 
1.269 
1.177 
1.645 
1.573 
1.495 
1 a 353 
1.640 
1.568 
1.492 

..Ob8 

..a59 
-.Ob0 
-so57 
-.Ob0 
-e062 
-.Ob? 
- a 0 6 3  

-.Ob3 

I. 350 

-.ob3 

17.87753 
17.65160 
17.&7567 
L7.27Ob2 
I 7.03506 
16,77195 
l6.39017 
15.91)077 
l5.159Zh 
13.99640 
20.71130 
19.672Yl 
19.37R71 
1q.17278 
I ~ . R w + ~  
1 8 . 7 4 0 3 2  
LR.53438 
18.78128 
18.74n19 
IR.OP309 
17.97541 
i7.iwn9 
1 7. 5 6 3 5 3  
17.41644 
~ 7 . 2 1 0 5 0  
17.n3398 
16.73918 
16.b7501 
16.21023 
15.hr)ObH 
16.85693 
13.85666 
lH.97107 
18.17939 
17.37906 
15.77501 
18.91684 
IH. I2251 
17.29876 
15.73952 

,47410 
~35269 

~37621 
a36094 
,31743 
,32134 
-3n959 
.3n959 
.31351 

. 3 a 7 n  

e15725 
.75946 

.32379 

-36659 
.30H11 
,40295 
.417bO 
e43152 
.4b259 

,29873 

,35062 

.45887 

.+.enol 

.5ln73 
,49295 

,52570 
e55010 
e57176 
~59298 
.63455 
.69756 
~77262 
,34120 
.4?320 
.5no54 
.62721 
.31?36 
.L7072 
,50315 
167998 

3.11128 
3.31293 

3.76858 
3.32063 

3.33631 
3.39581 
3.37729 
3 . ~ 0 3 1 9  
3.4"319 
3.39.44 

17.91303 
17.7672b 
17 s h2064 
17.415b1 
17.7101R 
16.91563 
l L . 7 1 1 7 6  
16.35993 

. 15.97015 
15.09922 
13 a R97 I5 
20.17309 
19.58409 
19.28959 
19.011341 
18.P7730 
10.73005 
18.55335 
18.40610 
31.25885 
1 8 . 1 b 1 0 5  
17.96435 
17.75820 
17.59151 
11.40181 
17.22811 
16.99251 
16.727b6 
16.46242 
16.10902 
15.66727 

' 14.11313 
13.81139 
10,93999 
18. 17770 
17,38609 
15.83219 

,I6603 824.8 
.?6681 199.6 
.3n335 790.0 

.Lg304 712.1 

. 5 1 n 7 6  103.7 

,61588 650.9 
.h7918 616.2 ' .76960 567.0 

, -16567 823.9 
.26b93 799.9 
.3n362 789.0 
-32839 779.4 
.35174 771.0 
,36769 765.0 
.31616 757.8 
.4n101 751.7 
,41559 7 6 5 . 7  
.47h95 lbn.9 
.443b2 733.7 
~46257 725.3 

-19396 110.8 
,50922 703.6 
,52919 695.2 
~55119 681.4 
~51271 673.6 
.60101 657.9 
,63558 639.9 
.70086 , 605.0 
-77376 564.1 
.3bLT7 ' 776.4 
.423bb 7.4.4 

' -49559 713.3 
.h2776 649.7 
.34048 I 777.2 
,42976 730.7 
.5D670 703.6 
.h3330 630.7 

3.1?'140 19.2 
3.32061 16.4 
3.32061 16.2 
3.29056 11.9 

, 3.3b149 13.9 
3.31748 13.0 
3.36908 13.9 

3.39664 1 3 . 3  
3 . 3 0 6 0 0  13.6 

.LIB~B n 8 . i  

3.3nhoo 13.6 

1.177 
1.755 
1.699 
1.677 
1.656 

1.621 
Lm6lO 
1.597 
1.583 
1.575 
1.562 
1.548 
1.535 
1.522 
1.503 
1.684 
1.*63 
1.436 
1. LO4 
1.366 
i.ztln 
1.170 
I I 753 
1.699 
1.675 
]ah54 
1.635 
1.621 
1.605 
1.592 
1.578 
1.567 
1.551 
1.532 
1.516 
1.500 
1 .*a4 
1.465 
1.441 
1.417 
1.382 
1.341 
1.263 

i 1.662 
1.575 

' 1.506 
1.363 
I a637 
1.565 
1.48b 

' 1.339 

1.6bn 

1 1.112 

..nbq 
-.n59 
- e 0 6 0  
..O5R 

, -.Ob1 
- e 0 6 1  

' - .ma 
1.061 
-so62 
-.mi 

-Lp- 

*The following conversion factors can be used to convert these data to the International System of Units: 1 inch = 25.4 mm; 1 psf = 47-86 N / ~ Z .  



TABLE 1 1 . -  TABULAR LISTING O F  DATA* FOR BLUNT CONE; M,= 3.95 - Continued 
(a) U Oo - Concluded 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

2.9 

.000 
,025 
,050 
,075 
.IO0 
,125 
.150 
,175 
,200 
,225 
-250 
,275 
-300 
,325 
-350 
,375 

,425 
.450 
,475 
,500 
.525 
,550 
s o 2 5  
.OS0 
,075 
.loo 
,125 
,150 
.175 
,200 
,225 
,250 
,275 
- 3 0 0  
.325 
,350 
,375 
,400 
,425 
,450 

-500 
.525 
,550 
,125 
,250 
,375 
,500 
,125 
,250 
,375 
.SO0 
,610 
.675 
,741 
,807 
,872 
-872 
.807 
,741 
.675 
.610 

,400 

,475 

834.3 
824.8 
802.0 
790.0 
781.6 
774.4 
766.0 
758.8 
754.0 
748.0 
742.0 
736.0 
731.3 
725.3 
718.1 
710.9 
701.3 
691.7 
680.9 
666.5 
648.5 
615.0 
565.8 
823.9 
799.9 
707.8 
719.4 

765.0 
756.6 
751.7 
744.5 
737.3 
733.7 
725.3 
718.1 
712.0 
704.8 
696.4 
684.4 
673.6 
661.5 
641.1 
607.4 
565.3 
775.6 
745.6 
714.5 
652.1 
773.b 
739.7 
703.6 
638.7 
19.2 
14.4 
14.3 
14.1 
13.5 
13.9 
14.1 
13.6 
13.5 
13.6 

771.0 

1-77? 
1.755 
1.704 
1.677 
1.659 
1.642 
1.624 
1 608 
1.597 
1.583 
1.570 
1.557 
1.546 
1.532 
1.516 
1.500 
1.479 
1.457 
1.633 
1.401 
1.361 
1.285 
1.175 
1.753 
1 699 
1.672 
1 654 
1.635 
1.621 
1.602 
1.592 
1.576 
1.559 
1.551 
1.532 
1.516 
1 m503 
1.487 
1.468 
1.441 
1.417 
1.390 
1.344 
1.268 
1.174 
1.645 
1.578 
1.508 
1.369 
1.640 
1.565 
1.484 
1.339 
- s o 4 8  
-.059 
-so60 
-.OS9 
-.Ob1 -. 060 
-.Ob0 
-*Ob1 
-*Ob1 
-.Ob1 

,99225 
.98085 

20.40404 
20.16951 
19.61251 
19.31935 
19.11413 
18.93824 
18.73302 
18.55713 
18.43986 
18.29328 
18.14670 
18.00012 
17.88285 
17.73627 
17.56038 
17,38448 
17.14995 
16.91542 
16.65158 
16.29978 

15.03919 
13.83722 
20 14873 
19.56044 
19.26630 
19.06040 

18.70743 

15.86004 

18.~15450 

I 10345 
16643 
.2609* 
,29991 
,32411 
,34497 
,36737 
,38577 
,397b9 
,41223 
.41641 
.44028 
-45117 
~46455 
,41029 
.49573 
-51589 
,53164 
051741 
,58514 
.b2058 
,68375 
,77408 
.17013 
-26822 
,30650 
-33107 
-35414 
.31009 
,39146 
4 0 3 2 8  
e4Z058 
,43739 
.445*4 
.+b65l 
,48030 

.5e1*9 
,52597 
.51043 
.ST200 
,59555 
,63477 
,69777 
e77501 
,341b7 
e41794 
.48105 
,613b9 
.34775 

.413a3 

834.2 
824.6 
001.6 
789.8 
781.5 
773.1 
764.7 
759.9 
753.9 
747.9 
741.9 
735.9 
729.9 
723.9 
716.7 
708.3 
700.0 
690.4 
678.4 
664.0 
647.2 
612.3 
563.3 
822.3 
798.2 
788.6 
778.9 
770.5 
764.5 
757.3 
752.4 
746.4 
741.6 

1.?76 
1.755 
1.704 
1.677 

1.639 
1.621 
le610 
1.596 
1.583 
1.570 
1.556 
1.543 
1.529 
1.513 
1.495 
1.476 
1.454 
1 427 
1.395 
1.358 
1.280 
1.170 
1.750 
1.696 
1.674 
1 653 
1 s 634 
1 620 
1.604 
1.593 
1.580 
1.569 
1.553 
1.539 
1.S18 
1.504 
1.485 
1.469 
1.445 
1.421 
1.391 
1.351 

1.175 
1 642 
1.575 
1.508 
1.366 
1 642 
1.566 
1 ,485 
1.340 
-.Ob9 
-a059 
-a060 
-e059 
-e061 
-a060 
-.OS9 
-*Ob0 
-e061 
-.Ob1 

1.658 

1.270 

,99207 
e98067 
,95359 
093933 
-92935 

-90940 
-90370 
,89657 
,08944 
,80232 
,87519 
,86806 
,86093 
,85238 
,84246 
,83243 
.82102 
,80677 
,78967 
,76971 
,72837 
,66993 
,97789 
,94925 
e93780 
-92634 
,91632 
,90916 
,90057 
,89485 
~08169 
,88196 
,87337 
-06621 
,85476 
,84760 
,83710 
,02898 
,81610 
,80321 
.78746 

, 9 1 9 ~ ~  

20.40026 
20.16578 
19.60887 

~ .iObTO 
-16723 
,26145 
,30036 
-32522 
,34863 
~ 3 7 0 0 5  

,39803 
,41256 
.42673 
.44060 
e45417 
,46749 
,48317 
,50109 
,51016 
,53834 
,56244 
,59076 
.be310 
,68841 
.77864 
,17902 
027378 
,30429 
-33242 
,35554 
,37137 
,38970 
,40158 
,41608 
,42743 
,44409 
,45766 
i47885 
.49102 
.50963 
-52464 
e54672 
,56838 
.59436 

.3a3ii 

.9537i 
,93951 
,92933 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 
180 

1 80 
1 00 
180 
180 
180 
180 
180 
100 
180 
180 
180 
180 
180 

180 

1 eo 

19.31 576 
19 .i i 059 
18.90541 
18.70024 

. .  
1.000 
1.200 
1.400 
1,600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
.too 
,400 
-600 
,800 
1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 1 

,92097 
,91099 
,90244 
,89674 
,88961 
,88248 
,87535 
e86965 
,86252 
,85397 
,84541 
-83401 

18.58300 
18.43644 

18.14334 
17.99678 

ia.28989 

17.70367 i7.05023 

17.52781 
17.11746 17.3~264 

16.88297 16.58987 

16.23814 

~. 
,82260 
,80977 
,79266 

is.e+ 14.97770 

13.77604 
,73136 
-67291 
,97984 20.10859 

19.51976 
19.04e.70 19 28423 

18 84261 
10.69540 
18.51875 
18.40098 
10.25377 
18.13601 

,95123 
.93693 
a92691 
,91690 
-90975 
.e9973 
-89401 
,88543 
,87685 
,87256 
,86254 
,85396 
,84681 
,83823 
.a2821 
,01391 
080104 
,78673 
,76241 
,72236 
,67230 
092240 
-88676 

18.50153 

18.20739 
18.383ea 

18.03091 
17.94266 
17.73676 
17.56028 
17.41321 
17.23672 
17.03082 
16.73660 
16.47195 
16.17781 
15.67777 

13.82467 
18.96755 
18.23465 
17.47243 
15.91799 
18 ,91333 
i8.0a973 
17.20731 
15.61891 

,47033 
,35275 
.34883 
,36058 
-32923 
,34099 
,34491 
,33315 
-32923 
,33315 

14.85417 

734.4 
728.4 
118.7 
712.7 
704.3 
697.1 
686.2 
675.4 
662.1 

17.95936 

17.57662 
17.42941 
17.22332 
17.04667 

17.81215 

i6.7ai~o 
3,200 I 
3.400 
3.600 , 180 3.800 ' 100 1 4.000 

100 4.200 
180 ' 4.400 
qn 1.000 

z.000 
3.000 
4.000 
1.000 

16.51 672 
16.19286 _. 

644.1 
608.0 
565.8 

i76599 
*72303 
,67292 
.92000 
,88517 
,84913 
,7739P 

. _ _  - 
15.75124 

' 14.06799 

18 93473 
18.20196 
17.46919 15.91572 

13.~3754 

i62906 
e69672 
077405 ' 

I 774.3 ,34536 
,42110 
,68833 
,61622 
,34518 
e43024 
,50963 
,63820 

3.12138 
3.31176 
3.31946 
3.30415 
3.35961 
3.31946 
3.31176 
3.35514 
3.35122 
3.34313 

- -  
90 
90 

270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
100 
180 

90 

.... 
,84969 
,77556 
,91976 .92062 

,88053 
~ 0 3 7 5 0  
a76026 
.OZ272 
.ai718 

1 a. 93093 
2.000 
3.000 
4.000 
4.877 

.E7071 
. ~ .  ~. 
18,10657 
17.22332 
15.63347 

5.402 
5.927 
6.452 
6.977 
6.977 
6.452 
5.927 
5.402 
4.877 

*01719 
-01696 
.01754 
.01601 
0 0 1658 
~01677 
,01620 
-01601 
-01620 

i35329 
,34937 
-35722 

_ _  _ -  
,01699 
a01737 
.01604 
,01699 
a01718 
.01661 
,03623 L 

,32974 
.34937 ... ~ 

,35329 
, ,34151 
,33366 
,33759 ,01642 

*The following conversion factors can be used to convert these data to the International System o f  Units: 
1 inch = 25.4 mm; 1 psf = 47.88 N/m2. 



TABLE 1 1 . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M;= 3.95 - Continued 

(b) a = 5O 

- 
s, i n ,  

- 
.V00  
.ZOO 
.bo0 
.h00 
.SO0 
1.00V 
1.200 
l.*OO 
1.600 
1.800 
2.000 
2.200 
2..00 
7.600 
2.800 

O r i f i c e  @,del I 0 = O.Oo, pt 1: 5807.1 p s f  

cP 

1.117 
1.675 
1.56R 
1.565 
1.551 

CP V t , 2  P,/P..D- - 
821.3 
188.9 
7bl.n 
139.n 
136.2 
131.b 
12r.2 
120.6 

117.2 
107.L 

699.0 
696.7 
689.b 
b87.2 
615.0 
666.6 
658.3 
645.1 
631.9 

715.9 

7 0 3 . n  

. o o o  

.a25 

.a50 

. o n  

.lo0 

.I25 

.15n 
,175 
,200 
.225 
,250 
.275 
.300  
,325 
.350 
.315 

1.745 
lahl? 
1.511 
1.567 
1.559 
1.5bh 
1.533 
1.52b 
1.516 
1.503 
1.497 
1.48b 
1.*13 
1.463 ' 

1.112 
I ~ 6 8 3  
1.594 
1.583 
1.510 
1.551 
1.540 
1.532 
1.522 
1.514 
1.509 

~91377 
e94236 
e89531 
,88961 
.882b8 
e81535 
.8bb80 
.R~PSZ 
e85682 
.8525b 
-8b68A 
.8bI1b 
,83543 
.82973 
-82260 
.815*1 
,805b9 
~19551 
.18411 
,160b3 
elb989 
-71b25 
.6b150 
-98380 
-97371 
e96088 
a95229 
-9b2Zl 
,93797 
e92652 
~92019 
-91363 
e90611 
a89931 
.n901? 
.B8212 
.81b91 
a8bb31 
-85b91 
.8b059 
182627 
e80909 
J8bl5 
.1*322 
~68880 
,87678 
~8.026 
~ 8 1 5 b 7  
.1*989 
sVb227 
~906kl 
-86180 
,18331 
-02310 
-01118 
~01661 
~01731 
.01661 
~01527 
,01508 
e01508 
-01521 
a01565 

.1m62 8zn.o 

.3n312 781.7 
sb2889 141.3 
eb3168 ' 740.9 
ab3991 137.3 
ebS081 131.3 
,46690 125.3 
.b7L19 121.1 
.La519 116.9 
,49790 712.1 
~50301 101.3 
-51062 703.1 
-52060 699.0 
.530bl 694.2 
.5~025 6118.2 
.55r16 682.2 
,56908 675.0 
.5R560 666.6 
-6n191 657.0 
.62?21 665.0 
.65?11 630.6 

20.n54ii 
19.2h750 
18.17110 
18.1190b 

11.88451 
11.73792 
11.6b996 
11.53269 
ll.615kI 
11.29n13 
11.21018 
11.09290 
16.s1563 
16.01903 
16. b82bb 

16.30129 
16. Ohblb 
15.17355 ! 15.b2113 
14.6'1875 

, 13.63328 
' 20.31923 
20.?61b3 
20,02584 
19.~1859 

in.03111 

ih.4nb5~ 

20.022V3 
19.37198 
lR.bl05b 
18.29328 
18.11610 
18.00012 
ll.82b22 
17.73627 
11.61901 

,91675 
.93825 
.a8122 

~81551 
,86981 
,86125 

~65121 
-8.699 
~84179 
.83101 
,83131 
~82561 
.e1990 
~81139 
-80279 
a19281 
el8283 
.'I6111 
.751rh 
,71438 
e6bbbR 

.ni979 

.856qn 

: 3  
6 
5 
h 
1 
H 
9 

11 
12 
13 
Ib 
15 
10 
11 

19 

21 
22 
23 
26 
25 
26 
21 
28 
29 
30 
31 
32 
33 
3b 
35 
36 
37 

39 ' bo 
bI 
42 
b3 
bb 
b 5  

' b4 
b? 
bR 
b9 

51 
52 
53 
51 
55 
56 
51 
58 
59 
60 

i n  

i n  

20 

3n 

5n 

3 
63 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
1 8 0  
180 
180 

180 
180 
I80 
I 8 0  
180 
180 
180 
180 
180 

, 180 
180 
180 
180 

1 180 

1a.os142 
18.003b6 
ll.RR617 

1 1.h7221 
17.50.99 
17.bllOZ 
17.10974 
11.21111 
ii.nq.69 
lh.91720 
16.15991 
1 h. 68398 
16,50805 
1 6.30280 
1h.09755 
15.17501 
15.~5~48 
16.69012 
13.bh38h 
20.66968 

20.17b95 
19.93933 
19.16262 
19.6bb81 

, 19.b6810 
, 19.32083 
l9.1wA 
19.07631 

18.70233 
18,19616 
18.36890 

17.11024 

20.3n112 

18.~1905 

1.5bk 
1.530 
1.522 
1.511 
1.503 
1.492 
Isb8b 
1.bl4 
1.463 
1.452 
1.b3b 
1.420 
1.b01 
1.382 
1.353 
1.323 
1.253 
1.160 
1.783 
1.115 
1.756 
1.734 
1.118 
1.707 
1.691 
1.617 
1.66. 
1.650 
1.631 
1.621 
1.602 
1.58'1 
1.561 
1.545 
1.521 
l.b91 
1.b59 
1.613 
1.330 
1.227 
1.619 
1.560 
1. b90 
1.317 
1.610 
1.553 
1.b89 
1.363 
-.Ob3 
..a53 
-.a51 
-.a53 
-.056 
-.Ob2 
-1063 

1.063 
1.061 

-.n6& 

17.5i106 
11.41380 
11.29653 
17.17927 
11.06200 
lb.915b2 i s  Ob9 

1.436 
1.62n 
1.*01 
1.380 
1.353 
1.320 
1.253 
1.157 
1.716 
1.164 
1.142 
1.729 
i.nn 
1.696 
Ish80 
1.661 
1.653 
1.637 
1.626 
1.610 
1.594 
I.51H 
1.559 
1.5b0 
1.513 
1 . 4 8 6  
I s L b R  
1.405 
1.324 ' 
1 719 
1:58* 1 
1.521 
I.bb3 
1.331 
1.b.R 
1.583 1 
1.501 
1.359 
-.Ob7 
-.057 
..05H 
..a57 
-.05n 
-e063 
..Ob1 
1,065 
-.Ob6 

3;OOO 
3.200 .LOO 
3.400 , .b25 
3.hOO .b5n 
3.800 .bl5 
b.000 .50O 
* . Z O O  .525 
b.*00 .551 
a200 ,025 
.LOO .050 
e600 .015 
.e00 .loo 

1.000 ' .125 
1.200 .15n 
1 .600 .115 
I.h00 ,200 
1.800 .225 
2.000 -25" 

16.7688b 
16.56363 
16.358b1 
16.12388 
15.801bI 

._. . 
,58114 , 

159983 
~62516 1 

15.b2030 .65bb+ 

14.68739 13.60210 ,11036 -7915'3 
20.23011 ,152P5 
20.02398 -19523 
19.15896 ~23043 
19.50228 ,26519 ' 

19.31615 .29271 

19,05223 .33201 
18193bbb .3b539 

18.63997 .37719 
18.b9213 ,39235 
18.31605 .LO999 
18.13931 .ball1 

11.9981b 11.815b5 ' s b b 1 0 3  s.5136 
17.51988 .b7856 
11.285b1 .5nb30 
16.99094 -52932 
16.63751 ,55855 
16.13697 .59879 
15.2R301 .66511 
lb.16b02 , e7b965 
lR,O2913 , el3753 
ll.bb3ll ~19062 
16.76884 .511ll8 
15.b2030 ' .65L6b 
19.31615 ' .29211 

ll.nbb90 .b5rbb 
16.10753 ' .60112 

19.28780 ,30381 

le.nv21 .36156 

118.63997 i .37719 

sL1b91 3.11021 
,3532. 3.31186 
-3bIb6 3.33525 

I ,35716 3.30426 
.MI46 3.33525 
e31399 3.39331 
-31001 3sb0212 i .31007 3.b0212 
m31399 3.39337 1 1 ,32186 3.37622 

600.7 
558.7 
837.0 
833.1 
825.0 
815.3 
808.1 
003.3 
196.1 
790.1 
186.0 
718.0 
772.0 
764.R 
156.3 
150.3 
7b0.1 
131.0 
720.2 
107.0 
692.5 

I 672.0 
63b.l 
588.9 

737.b 
106.2 
6b2.7 
759.9 
13b.l 

6bO.7 
21.1 
11.2 
lh.9 
17.2 
15.7 
13.2 
12.7 
12.5 
12.8 
13.5 

lb3.n 

n 5 . n  

.71ni6 600:6 
-78702 551.5 
.08086 833.3 
,11283 828.5 

, .31176 110.1 , .33b99 , 111.9 
,35154 , 161.1 
~37063 159.9 
,39200 152.1 
e40615 745.6 

55h.2 
821.7 
018.8 
808.0 
800.1 
197.3 
188.7 
179.1 
17b.3 
168.2 
162.7 
756.2 
1.9.0 

i.iin 
1.101 
I * 683 
).b7& 
1.653 
1.642 
I eh29 
1.619 

i9.612.b 
19.57519 
19.3b819 
19.20124 
19.05399 
18.81130 
18.15950 

18.40b10 
18.22940 

11.81710 
11.52261 
17.77811 

16.34.62 
I 15.46112 
14.31258 
IR.PPb9R 
11.67928 
16.97563 

' 15.53900 
! 18.99509 
18.211830 
11 I 46311 
15.9b391 
sb9151 
.3135. 
.36115 

, ~ 3 8 1 b 1  .3h115 

.31063 

a29490 
,2988. 
~ 3 0 6 7 0  

18.58280 

18.0~25 

, 16.~1581 

.30211 

.~~ 
2iz00 .215 
2.600 .300 
2.600 .325 
2.800 .350 
3.000 .315 
3.200 1 .bo0 
3.600 .b25 
3.600 .b5n 

.*a960 131.0 
ebSI65 728.6 
.b1565 
.50403 ~ 

.53399 i .51503 ' 668.4 
ebb686 632.2 , .13180 5n5 3 
,31322 1 7bI3:l 
-43122 122.9 
-50559 696.2 
.b3171 635.4 
. ~ W P S  ii6.1 
.bb3b) 761.8 
e50656 714.1 
,635b1 6.1.9 

3.03635 20.1 
3.19310 15.3 
3.20593 11.8 
3.19310 15.6 
3.25302 1e.n 
3.31584 12.7 
3.b011b 12.6 
3.41061 12.1 
3.3929'1 12.7 
3.35913 12.5 

I80 
1 180 
' lrln 

1 80 
9" 

. .  
3 . 8 0 0  .b15 

6.200 .525 
4 . 0 0 0  .500 

1.432 
1.386 
i ;308 

1 1.205 
1.559 1 1.506 

.~ 
b.400 .550 

' 1 . 0 0 0  ,125 
2.000 .250 
3.000 .319 
+ . 0 0 0  .50" 

90 90 

90 
.a3987 
~16429 
~90311 
~81369 
.a3937 
.16191 
~02518 
.02013 
.02005 
.02Ob3 
.01872 
,01566 
-01509 
-01.90 
.Ol52R 
.01604 

?lo 
270 
710 
210 

1.000 ;12i 
2.000 .250 
3.000 .315 
b.VOO ,500 
b.811 . b l n  
5,4102 .615 
5.921 .lb1 
6.*52 .807  
6.971 .el2 
6.Y71 ,812 
6.*52 ,807 
5.977 .lbl 
5.*n2 .615 
be811 .610 

180 

180 
180 

180 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the I n t e r n a t i o n a l  System o f  U n i t s :  1 i nch  = 25.4 1 p s f  = 47-86 ~ 1 ~ 2 .  



*.Ob3 
r.063 
-e062 
-.Ob2 
-.Oh1 

.01510 .31041 
,01529 ,31434 
.0154R ,31827 
-01567 ,32220 
-01605 -33006 

TABLE 1 1 . -  TABULAR L I S T I N G  OF DATA" FOR BLUNT CONE; M,= 3.95 - Continued 

(b) U = 5' - Concluded 

1 
2 

1 :  
' 5  

6 
7 
R 
9 
10 
1 1  
12 
13 
14 
15 
16 

18 
19 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

! 46 

17 

I 20 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

80 
80 
80 
8 0  
80 
80 
80 
80 
80 
80 
80 

n 

,000 
,200 
,400 
,600 
,800 

1.000 
1.200 

1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 1 4.000 
4.200 
4.400 
.200 

,600 
.ROO 
1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 

2.600 
2.800 
3.000 
3.200 
3.400 
3.600 

~ 4.200 
, 4.400 

1.000 
2.000 
3.000 
4.000 
1.000 

1.400 

,400 

2.400 

3.800 
4.000 

,000 
,025 
,050 
.075 
.loo 
.125 
.150 
,175 
,200 
,225 
.250 
-275 
,300 
1325 
.35n 
,375 
,400 
,425 
.45n 
.475 
,500 
.525 
,550 
.025 
.os0 
.075 
.loo 
.125 
,150 
-175 
,200 
,225 
,250 
,275 
.300 
-325 
,350 
,375 
,400 
,425 
,450 
.475 
-500 
,525 
,550 
,125 
,250 
,375 
.so0 
,125 
a250 
,375 
,500 
.610 
,675 
.74l 
.807 
,872 
.877 
,807 
,741 
,675 
,6111 

820.0 
800.8 
768.4 
760.0 
752.8 
746.R 
739.6 
734.9 
731.3 
726.5 
721.7 
716.9 
712.1 
706.1 
700.1 
694.1 
684.5 
676.1 
666,s 
652.1 
636.6 
604.2 
558 6 
820.0 
802.0 
791 1 
783.9 
776.7 
771.8 
764.6 
758.6 
753.8 
746.6 
741.7 
735.7 
728.5 
722.5 
714.0 
705.6 
694.8 
682.7 
668.3 
650.2 
615.3 
572.0 
732.5 
708.5 
682.1 
629.4 
803.2 
773.1 
736.9 
668.3 
18.8 
13.8 
13.3 
14.0 
13.2 
12.7 
12.9 
13.0 
13.2 
13.5 

1.744 
1.701 
1.629 
1.610 
1.594 
1.581 
1.565 
1.554 
1.546 
1.535 
1.524 
1.514 
1.503 
1.489 
1.476 
1.463 
1.441 
1.422 
1.401 
1.369 
1.334 
1.261 
1.159 
1.745 
1.704 
1 I 680 
1.664 
1.647 
1.637 
1.621 
1.607 
1.596 
1.580 
1.569 
1.556 
1.540 
1.526 
1.507 
1.488 
1.464 
1.437 
1,405 
1.364 
1.286 
10189 
1.548 
1.495 
1.436 
1.318 
1.707 
1.639 
1.559 
1.405 I. 049  
-.Ob1 
-.Ob2 
-.Ob0 
-.Ob2 

-97515 
,95234 
-91384 
,90386 
-89531 
.8881R 
,87963 
,87393 
,86965 
,86395 
,85824 
,85254 
,84684 
-83971 
~83258 
-82545 
,81405 
,80407 
,79266 
,77556 
,75702 
m71853 
,66435 
,97520 
,95372 
~94084 
,93224 
,92365 
a91792 
090933 
-90217 
.a9644 
,88785 
,88212 
,87496 
-86637 
-85921 
,84919 
-83916 
,82627 
,81195 
,79477 
,77329 
,73176 
,68021 
,87107 
-84256 
.a1120 
,76847 
~95516 
,91936 
-87639 
.79477 
,02236 
-01643 

20.05225 
19.5R319 
18.79165 

18.01 054 
18 126396 
18.08807 
17.97080 
17.88285 
17.76559 
17.64832 
17.53106 
17.41380 
17.26721 
17.12063 
16.97405 
16.73952 
16.53431 
16.29978 
15.94799 
15.56688 
14 77534 
13.66133 
20.05343 
19.61172 
19.34670 
19.17002 
18.99333 
18.87555 
18.69886 
18.55163 
18.43384 
18.25716 
18,13937 
17.99214 
17.81545 
17.66822 
17,46209 
17.25596 
16.99094 
16.69647 
16.34310 
15.90140 
15.04743 
13.98734 
17,91217 
17.32585 
16.64089 
15.39098 
19.64117 
18.90499 
18.02158 
16.3431 0 
,45973 
.33792 

18 513644 

. in995 
,26506 
,36108 
.3n275 
,40063 
,41509 
m43200 
,44302 
,45117 
,46190 
,47246 
,48289 
,49318 
*50587 
,51838 
,53074 
n55020 
~56696 
158584 
,61369 
-64335 
,70373 
,78721 
,18973 
-26105 
,29646 
,31818 
,33876 
,35193 
-37100 
,36634 
,39829 
,41575 
,42111 
,44103 
,45736 , 
e47068 
,68896 
.50614 
,52932 

.5R237 
,61734 
-68312 
,76286 
sb4R47 
n50081 
,55501 
,65689 
a25686 
.3r867 
,43827 
~58231 

3.13216 
3.34246 

.55373 

810.8 
809.0 
786.3 
775.5 
768.3 
759.9 
752.7 , 
149.1 

739.5 
733.5 
728.7 
723.9 
717.9 
710.7 
703.6 
695.2 
685.6 
674.8 
660.4 
643.6 
610.1 
562.1 
807.8 
782.5 

765.7 
759.7 

747.6 
742.8 
740.4 
132.0 
728.4 
722.3 
713.9 
707.9 
699.5 
693.4 
613.0 682.6 1 
658.5 
640.5 
608.0 
564.6 
729.9 
707.1 
680.8 
628.0 
807.8 
777.7 
741.6 
671.8 
18.6 
13.7 
13.0 
13.7 
12.7 
12.4 
12.7 
12.9 
13.0 
13.3 

744.3 ' 

774.1 

754.8 I 

1.144 
1.720 
1.669 
1.645 
1.629 
1.610 
1.594 
1.586 
1.575 
1.564 
1.551 
1.540 
1.529 
1.516 
1.500 
1.484 
1.465 
,444 
,419 
,387 
I 350 
,274 
,167 
,717 
,661 
,642 
,623 
~ 6 0 9  
.599 
,582 
,572 
,566 
,547 
.539 
-526 
,507 
.494 
,475 
1.461 
1.437 
1.415 
1.383 
1.343 
1.270 
1.173 
1.543 
1.492 
1.433 
1.315 
1.717 
1 650 
1.569 
1.413 
-no50 
-mO61 
1.062 
-e061 
1.063 
-.O66 
1.063 
-.Ob3 
-e062 
m.062 

' -97497 
~96214 
,93506 
-92223 
m91367 
.90370 
-89514 
089087 
,88517 
087946 

20.04853 
19.78414 
19.22763 
18 e 96404 
18.18817 

,19066 
,23547 
,31121 
~34207 
.7h146 

I 18.58300 
18,401 13 
18.31 920 
18.20196 

.5R3ll 
e40091 
,40968 
,42110 
-43232 
-44606 
,45686 
-46149 
,48058 
-49601 
-51117 
,52854 
,54804 
,56958 
-59714 
-62995 
,69285 
-78083 
,23999 
-32211 

e36824 
,38366 
,39567 
-41321 
42462 
,43024 
.44955 
,45766 
,47097 
-48924 
,50204 
.51966 
,53205 
155399 
-57314 
e60136 
a 63592 
69612 
,77625 
,45417 
050362 
,55766 
,65936 
e23999 
,33580 
.42743 
,57552 

3 0  13805 
3.35063 
3.38405 
3.35063 
3.40143 
3.4 1929 
3.40143 
3.39266 

3.36112 

.34578 

3.3~105 

18; 08471 
e8723L 
-86664 
,86093 

i7.93816 
17 e 82092 
17r70367 
17.55112 
11.38126 
11.20539 
17.00022 

,85381 
-84526 
~83670 
-82613 
,81532 
080249 
e18539 
e 76543 
-72552 
-66851 
e96OTl 
-93064 
,92062 
,91059 
,90344 
,89771 
~88912 
.a8339 
,88053 
087051 
-86621 
,85905 
-84903 
-84187 
,83185 
-82469 
.81180 
-80035 
,78317 
,76169 
,12303 
,67149 
,86006 
,81098 
,80962 
a74690 
-96071 
,92491 
~88196 
,79892 
0221 6 
0 1624 
,01548 
001624 
.01509 
-01471 i -01509 

16;16573 
16.50194 
16.15021 
15,13986 
14.91916 
i3;7i673 
19.75529 
19013102 
18.93093 
18.12484 
18.57763 
18.45987 
18.28322 
18,16545 

17.90048 
11.81215 
11.66494 

18,10657 

180 
180 
180 
180 
180 
180 
180 

180 
180 
180 
90 
90 
90 

I 180 

90 
270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

i7,45885 
17.31 164 
17.10555 
16.95835 
16.69337 
16.45784 
16.10454 
15.66?92 
i4.86799 
13.80810 17.85023 

17.29332 
16.64849 

41 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

- ~ _  
15.35882 
19.01926 19.75529 

2.000 
3.000 
4.000 
4.877 
5.402 
5.927 
6.452 
6.977 
6.977 
6.452 
5.927 
5.402 
4.877 

18.13601 
16.42840 
,45514 
,33395 
,31823 
.33395 
,31031 

.31037 

.31430 
,31823 
,32609 

,30252 

-01586 i3P613 
-01662 .34185 
.01567 ,32220 

3.36703 
3.33447 
3.37544 

3.39259 
3.38396 
3.37544 
3.35874 

.oiste 
-01548 
,01586 N w 

* T h e  following conversion factors can be  used to convert t h e s e  data to the International System o f  Units: 
1 inch = 25.4 mm; 1 psf = 47.88 N/m2. 

I 



N 
h b  

TABLE 1 1 . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M m =  3.95 - Continued 

(c )  a = 100 

O r i f i c e  Q,deI I 0 = 45.0°, P t  5807.1 R S f  I 
s'd 

i ,  in. cp 
1.648 
1.548 
1.417 
1.425 
1.622 
1.414 
1.604 
1.401 
1.395 
1.387 

P,/P,- P,/P, 

e92827 
,85983 
,77000 
r78568 
.79851 
,79424 
,78568 
e78425 

19.09835 
17.68092 
15.83366 
16.15620 

16.33213 
16.15620 
16.12687 

15.98027 
15,92162 

15.93366 
15.77501 
15shR705 
15.56976 
15.65248 
15.33519 
15.21790 
15.01265 
1 4 . 8 0 7 4 0  
14.22097 
13.36132 
20.17495 
20.55784 
20.h1674 

20.35167 
20,73386 
20.08660 
19.96879 
19.90988 
19.70312 
19.58591 
19.4091'4 
19.37083 
19.0R521 
18.87905 
18.73178 

18.11328 
17.70095 

16,27032 

17. h 5 I 6 0  
17.27042 
1 6 .  6546b 
15.30587 
17.70095 
17.2591 6 
16.640b6 
15.785(14 

,45882 
.33333 
.3n980 
,32157 
.30196 
.29020 
~29020 
-29020 
.P9020 
.29b12 

lb.n~n09 

lh.nb823 

1 5 . a w 3 0  

2 0 . 6 9 ~ ~  

18.rn781 

17.170~0 

15.n2077 

,92573 
,86164 

19.03612 
17.71823 

16.21320 
lh.37106 
16.31219 
16.1 hb05 
16. I3677 
16.01820 

16.01962 

15.99n3~ 

I o  .000  
.200 
.LOO 
, 6 0 0  
. R O O  

1.000 

1.400 
1.200 

771.4 
726.5 

~ ~~ 

620.3 

601.7 
579.6 
543 7 
819:2 ~ 

832.4 
831.2 
82h.4 
820.. 
815.6 ' 
812.0 
805.9 
801.1 
796.3 
791.5 
784.3 
778.3 
771.1 
763.8 ' 
75r.2 
742.2 
730.2 , 
715.7 
696.1 
655.b 
607.5 

676.6 

610.8 

691.0 

2;:; 1 
761.. 
739.8 
709.7 
667.2 
18.1 
i3.n 
12.2 
1Z.R 
12.0 
11.7 
11.h , 
11.6 
11.6 
11.7 

in.996n7 
17.91217 
16.47568 
16.56363 
16.53431 
16.41636 
10.3P910 
16.29978 
lh.24115 
16.15320 
16.09457 
16.03594 
15.94799 
15.R6004 
15.77209 
15.65483 
15.50025 
15.39098 
15.21508 
14.95124 

14.10107 
13.13364 
19.70752 
19.79576 
19.67810 
19.56044 
19.44279 
19.32513 
19.17806 
19.11923 
19.00151 
18.81392 
18.76626 
18.61919 
18.44270 

18.11915 
17.91325 
17.66852 
17.35438 
16.91199 
16,47195 
15.61894 
14.44237 
16.44636 
16.12380 
15.60414 
lb. 65800 
19 e50 162 

10.08973 
16.44254 

~ 4 3 5 4 0  

.IO209 
,31386 

.29032 
,20032 

1 ,29424 

i..h8739 

in.32505 

ln.88392 

,30993 

,29817 

i .29032 
.2%32 

,3383s 
.44847 
~57170 
.56450 
,56696 
-57407 
.5~349 
,51584 
~59052 
e59751 
,60215 
.60670 
a61369 
,62050 
.62744 
-63655 

,65609 
,67036 
e69042 

e75436 
182662 
,24718 
~23375 
,25151 
e26822 
.2n406 
.29918 
a31122 
.32421 
-33102 
e35101 
e3002 
.37936 
i39740 
.bo911 
e42904 
,44837 
e47245 
.bo834 
.53091 
.57200 
,63933 
,72879 

e59903 
,63620 
~71257 
,27624 
,35101 
e43184 
~57430 
3.16884 
3.40241 
3.42028 
3.39366 
3.42940 

3.44804 
3.44804 
3.44804 
3.43865 

.647na 

,71036 

.57ra7 

1.4~804 

-92382 
,81107 
.80122 
-80549 
a80407 
e79979 
.794nq 
e79266 
-70981 
.78553 
~70268 
.77983 
e77556 
.77128 
,76100 
-76130 
,75417 
174047 
~73991 
~72708 
.71425 
~68574 
a63869 
,95838 
.9b26? 
,95695 
,95123 
e94551 
,93979 
,93263 
e92977 

a91033 
e91261 
a90546 
-89681 
e89115 
.881l4 
,01113 
-85825 
e84395 
.e2535 
.80104 
a75955 
-70234 
.79979 
-78411 
176272 
,71283 
a94037 
,91033 
a87971 
-79961 
.02118 
r01507 
,01469 
mol526 
a01450 
~01412 
.01412 
.01412 
.O1412 
-01431 

,92405 

1.656 
1.527 
1.358 
1.388 
1.412 
1.406 
1.388 
1.385 
1.380 
1.372 
1.366 
1.366 
1.358 
1.353 
1.345 
1.33b 
1.323 
1.313 
1.302 

1,266 
1.211 
1.130 
1.756 
1.191 
1.796 
1.785 
1.772 
1.761 
1 . 7 4 8  
1.737 
1.731 
1.713 
1.702 
1.686 
1.677 
1.656 
1.637 
1. h2I 
1 e591 
1.567 
1 * 529 
1.481 
1.394 
1.284 
1.525 
1.690 
1 * 433 
1.310 
1.520 
1 . 4 8 9  
1.432 
1.308 
..os0 
-.Ob1 
- a 0 6 3  
-.Ob2 
-.Ob4 
-.Ob5 
- 1 0 6 5  
-.Ob5 
-.Ob5 
-.Ob5 

1.283 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
I 8 0  
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
90 
90 
90 
90 
270 
770 

270 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

270 

655.1 
6 6 5 . 8  
66U.L 
667.0 
661.1 
659.9 
651.5 
653.9 

,77901 
e79186 
~79613 
.79328 
~78616 

,62264 
-59127 
~57619 
,58325 
~59727 
.59959 

3 

5 
6 
7 

9 

11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

31 
32 
33 
34 
35 
36 
37 
39 
39 
4 0  
41 
42 
43 
4 4  
45 

' 46 
47 
48 
49 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

L 

8 

io 

30 

50 

~ . .  
a78474 
+78189 
,17761 
,77471 
~77197 
,76907 
e76480 
,76195 
~ 7 5 6 2 5  
,15055 
.7b486 
,73774 
~72634 
~71495 
.be931 
-64659 

1.600 

2.000 
2.200 
2.600 
2.600 
2.800 
3.000 
3.200 
31400 
3.600 
3 . 8 0 0  

4.200 

,200 
.roo 
.bo0 

1.000 
1.200 
1.400 
1.600 
1.000 
2.000 
2.200 
2..no 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 
4.000 
6.200 
4.400 
1.000 
2.000 
3.000 
4.000 
1.000 
2.000 
3 . 0 0 0  
4.000 

5,602 
5.V27 
6.652 
6.977 
6.977 
6.452 
5.977 
5.402 
4.877 

1.800 

4.000 

4.400 

.an0 

4.877 

.zoo 
,225 
.2sn 
.275 
.30n 

,350 
.375 
, 4 0 0  
.425 
.45n 
.475 
.500  
.525 
.55n 
.025 
.ow 
,075 
,100 
.125 
.15n 
.175 
.BOO 
.225 
,250 
.275 
.3on 
.325 
.35n 
,375 
.boo 
.425 
.45" 
.415 

.525 
,550 
.I25 
.250 
,375 
.500 
.125 
,250 
.375 
.500 
.61n 
.615 
.741 
.007 
.e77 
,877 
.e07 
.741 
.675 

.325 

.son 

,610 

651.1 
653.5 
651 s 1 
649.9 
647.5 

.7n140 
-77713 
,77427 
.77285 
a77000 
.76714 
-76287 
.7571h 
~75140 
,74575 
m71005 
~73007 
e72009 
,69157 
-64879 
-98111 
199973 
1.00260 
,99687 
~98971 
,98398 
e97682 
~97109 
,96822 
.9582n 
-952b7 
.94387 
,93958 
~92812 
-91809 
-91093 
-89519 
~88085 
.a6080 
.83502 
,78919 
m7304h 
e85810 
e83981 
.809Y? 
.I4433 
q86080 
.a3937 
a8092L 
.le335 
-02231 
~01621 
e01507 
.01564 
,01468 
~01411 
.01411 
-01411 
.ni411 
.0143n 

160123 
,61116 
e61576 
.61806 
,62264 
-62721 
-63.05 
.64313 
,65211 
~66117 
~67014 
.be576 ' 
e70130 
.74539 
.e1110 
-16526 
.01951 
.ooooo 
.nb695 
-12166 
,15207 , 
.I8336 
-20515 
,21120 
.7.774 
.2hr68 
.28845 
~29972 
~32819 
-35154 
a36750 

*42960 
.46774 

.boo90 

.51.12 

.59154 
sh8515 

r6034i 664.1 
,61037 660.5 
.61497 651.1 
-61955 655.7 
eb2b13 ' 657.1 
,63091 6bR.5 
m63551 644.9 
,64458 6bn.l 
,65360 636.7 
,60258 1 629.1 
~67377 622.2 
.69157 611.4 
.70928 6 U n . 6  

651;s 
619.1 
666.7 
663.1 
640.  7 
635.9 
631.1 
62b.P 

isi93i76 
is.87319 
15.81462 
15.72676 
15.66819 
15.55104 
15.43390 
15.31675 
15.17032 
14.93603 
14.70174 

1.382 
1.377 
1.369 
1.361 
1.353 
1.342 
1.328 
1.318 
1.302 
1.277 
1.253 
1.200 
1.111 
1.713 
1.721 
1.710 
1.699 
1.689 
1 s 678 
1.664 
1.659 
1.648 
1 e 631 
1.621 
1.613 
1.591 
1.586 
1.567 
1.549 
1.524 
1.497 
1.462 
1.417 
1.339 
1.231 

1.385 
1.344 
1.251 
1.694 
1.637 
1.565 
1.414 
- s o 5 2  
-.Ob3 

1.414 

665.1 
6.1.5 
636.7 
631.9 
627.1 
622.3 
613.9 
605.5 
581.5 
545.5 
825.n 
w n . 6  
843.0 
83H.7 
832.2 
027.. 
821.4 
8lh.b 
814.1 
805.7 
800.9 
793.7 
790.1 
780.4 
772.0 
766.0 
752.7 
7.0.7 
721.8 
702.1 
663.6 
614.2 
721.8 
706.7 
681.0 
625.9 
723.8 
705.8 
680.5 
625.1 
18.8 
13.6 
12.7 
13.1 
17.3 
11.9 
11.9 
11.9 
11.9 
12.0 

1.206 
1.126 
1.743 
1.772 
1.770 
1.759 
1.7.5 
1.735 
1.727 
1.713 
1.702 

1.681 
1 * 665 
1.651 
I a635 
I s b l V  
1.591 
1.570 
1.543 
1.511 
1.463 
1.376 
1.269 
1.456 
1.b2.7 
1.378 
1 . 2 6 B  
1.613 
1.565 
1.498 

..os1 
-9012 
-.Ob4 
-.Ob3 
-.Ob5 
-.Ob5 
-.Ob6 
-.Ob6 
-.Ob6 
-.Ob5 

1.691 

1.35~ 

14,17458 
13.79599 
20.03293 
20.35651 
20.37710 
20.20943 

19.9r468 
19.85643 
19.70934 
19.59167 
19.47401 
19.35634 

20.n6236 

~74806 576.6 
~ .81449 537.1 

,12025 809.5 
, l Z l 5 8  80..7 
.15767 799.9 

,19357 805.9 

. iaeo* 795.0 

.2n935 790.2 
,22411 78b.2 
.24091 781.R 
.26187 777.0 
.PI993 772.2 
-2'3523 767.6 
a31101 761.4 
-33425 75e.l 
-35405 749.3 
a37302 740.9 
,39123 732.5 
.42607 721.7 
~45364 709.6 
.be936 696.0 
,53078 673.6 

,69767 ' 590.h 
.53107 ' 672.5 ' -56595 a60575 65Q.3 641.3 

,31910 797.4 
~43160 712.2 
.4Pl21 739.7 
,62321 I 672.1 

3.15674 17.8 
3.38503 12.7 

.60707 638.1 

. ~ ~ R P Z  599.~ 

.97421 
,98991 
.98051 
,98279 
~97564 
-96992 
,96562 
,95847 
m95275 
,94703 
,94130 
$93212 
.92557 
e91699 
-90840 
,89690 
-88265 
,86839 
-85118 
a82543 
-77965 

182177 
a80467 
-7804h 
-72207 
$90554 
a87919 
*86403 
e16964 
-02156 
.015.5 
, 0 1 4 5 0  
e01520 
.01431 
901393 
$01376 
a01355 
.01374 
.01393 

-72263 

19.17984 
19.03275 
18.~5625 
18.67975 
18.64441 
18.15024 
17.RSbO8 
17.50307 
16.97357 
16.03223 
14.R5555 
16.89821 
16.56678 
16.04891 
14.84~17 

in.0914i 
18.62092 

17.35599 
15,82631 

,44332 

.E9817 

.31306 
I .29424 

*?8640 
.21Eb7 
.27855 

,78640 

,31778 

.zn247 

a47217 
.5n559 
,55716 
e66342 
.46174 
-5Oh56 
,55830 
,66495 

3.13349 
3.35191 
3.40271 
3.37681 
3.42057 
3.44834 
3.44834 
3.44834 
3.44834 
3.43895 

3.;2940 12;4 -.Ob4 
3.39366 12.8 -.a67 

3.45757 11.9 1.065 I 3.46724 11.9 1 -.Ob5 
3 .47705 11.9 ' -.065 
3.46724 ' 11.9 1.065 

I 3.45757 12.0 -.Ob5 

3.43865 12.7 1 -.ob4 

*The following conversion f a c t o r s  can be used t o  Convert these da ta  t o  t h e  I n t e r n a t i o n a l  System of U n i t s :  1 inch = 25.4 mm; 1 psf  = 47.88 



TABLE 1 1 . -  TABULAR LISTING OF DATA* FOR BLUNT GONE; M,= 3.95 - Cont inued 

( c )  a = 10' - Concluded 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
90 
90 
90 
90 
270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
- 

,000 
,200 
0 4 0 0  
-600 
.so0 
1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
,200 
,400 
,600 
,800 
1,000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 ' 
3.200 1 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
1.000 
2.000 
3.000 
4.000 
1.000 
2.000 
3.000 
4.000 
4.877 
5.402 
5.927 
6.452 
6.977 
6.977 
6.452 
5.927 
5.402 
4.877 

.000 
,025 
050 
,075 
,100 
,125 
.150 
,175 
,200 
,225 
,250 
,275 
,300 
,325 
.350 
,375 
,400 
,425 
,450 
,475 
,500 
,525 
,550 
.025 
,050 
,075 
.lo0 
,125 
,150 
.175 
,200 
,225 

.275 
,300 
,325 
,350 
.375 
,400 
-425 
,450 
,475 
,500 
,525 
.550 
,125 
,250 
.375 
.so0 
.125 

776.4 
747.6 
705.6 
700.8 
696.0 
691.2 
686.4 
685.2 
682.8 
679.2 
676.8 
673.2 
66'4.6 
664 8 
661.2 
655 2 
648.0 
642.0 
633.6 
621.6 
608.4 
580.8 
538.8 
786.2 
776.6 
765.R 
759.7 
754.9 
752.5 
748.9 
744.1 
741.7 
736.9 
733.2 
726.0 
720.0 
716.4 
708.0 
700.7 
689.9 
680.3 
665.8 
646.6 
614.0 
567.1 
664.8 
651.6 
636.0 
598.8 
824.8 
795.9 
760.9 
693.5 
17.0 
12.2 
11.7 
12.4 
11.6 
11.6 
11.6 
11.6 
11.4 
11.6 

I I 647 
1.582 
1.488 
1.978 
1.467 
1.456 
1.445 
1.443 
1.437 
1.429 
1.424 
1.416 
1.408 
1.397 
1.389 
1.376 
1.359 
1.346 
1.327 
10300 
1.271 
1.209 
1.115 
1.669 
1.647 
1.623 
1.610 
1.599 
1.593 
1.585 
1.575 
1.569 
1.558 
,550 
.534 
,521 
-513 
n 494 
.477 
,453 
,432 
,399 
,356 
,283 
,178 
,397 
,367 
,333 
,249 
m755 
,690 
,612 
,461 

-e053 
-e064 
-so65 
-.Ob4 
-.066 
-so66 
-.Ob6 
-.Ob6 
-a066 
-.Ob6 

,92334 
~88909 

18.9R689 .33949 777.9 
768.3 
743.2 
733.6 
728.8 
722.8 
716.8 
71S.6 
713.2 
709.6 
706.0 
702.4 
697.6 
692.8 
688.0  
682.0 
613.7 
665.3 
655.7 
642.5 
626.9 
595.7 
549.0 
766.1 

727.6 
721.b 
716.8 
715.6 
710.8 
707.2 
704.8 
700.0 
698.8 
692.7 
686.7 
683.1 
677.1 
669.9 
661.5 
650.6 
638.6 
623.0 
591.7 
549.6 
664.1 
649.7 
635.3 
600.5 
831.0 
804.6 
769.7 
701.2 
16.8 
11.9 
11.5 
12.4 
11.4 
11.4 
11.4 
11.4 
11.4 
11.5 

734.8 

-92516 19.02442 
,91376 18.78991 
,88382 18.17433 
a87242 17.93982 
,86672 17.82257 
,85959 I 17.67600 

17.52944 
17.50012 
17.44150 
17.35355 
17.26561 
17.17767 
17 06042 
16.94317 
16.82591 
16.67935 
16.47415 
16.26896 
16.03445 
15.71200 
15.33093 
14.56878 
13.42555 
18.73511 
17.97041 
17.79394 17.64689 

17.52924 
17.49983 

,31521 
~36127 
,42376 
,44590 

1.650 
1.629 
1.572 
1.551 
1.540 
1.527 
1.513 
1.511 
1.505 
1.497 
1.489 
1.481 
1.470 
1.460 
1.449 
1.436 
1.417 
1.398 
1.377 
1.347 
1.312 

1.138 
1.624 
1.554 
1.538 
1.524 
1.513 
1.511 
1.500 
1 492 
1.486 
1.476 
1.473 
11460 
1.446 
1.438 
1.425 
1.408 
1.390 
1.365 
1.338 
1.303 
1.233 
1.139 
1.395 
1 363 
1.331 
1.253 
1.769 
1.710 
1.632 
1.478 
- e  054 
-.Ob5 
-a066 
-a064 
-a066 
-no66 
-1066 
-so66 
-.066 
-.066 

1.242 

18.20259 .4i327 
17.25547 ,50688 
17.13809 ,51690 

,83914 
,83343 
-82772 ,45671 

-46998 
-48303 
.4R562 
,49016 
.49842 

,82201 
-81631 
,81488 
.81202 
*80774 
-80489 
-80061 
-79633 
,79062 
-78634 
,77920 
-77064 
,76350 
,75351 
-73924 
a72354 
169072 
-64077 
,93502 
,92357 
,91068 

852;6 
,85104 
$84819 
,84391 
,83963 
,83536 
~82965 
,82395 
,81825 
,81112 
-80114 
-79116 
-77976 
,76408 
.74555 
,70818 
,65289 
,91109 
-87391 
,81532 
,85817 
,85245 
-85102 
,81530 
.a4101 
,83815 
-83243 

,82385 
.e1669 
-81240 
,80525 
,79667 
-78666 
.77379 
.E948 

 ion 

16,78594 ,54637 
16.75659 .54879 
10.69790 155362 
16.60986 ,56081 
16.55117 ,56559 
16.46313 ,57272 
16.37509 ,57980 
16.25771 . w 2 0  
16.16967 ,59620 
16.02294 .LO780 
15.84686 .62161 

153332 
,54307 
,55514 
,57183 
,58830 
,60189 
,63211 

15.70013 ,63304 ,64092 ~ 

15. 49471 
15.20125 ,67141 
14.87844 -69593 .66150 

,71929 
.80481 
.36715 
-44306 18 99157 

18r72658 
18.57935 
18.46158 
18.40269 
18.31 A36 

~36806 
I .38348 

,39550 
.40141 

21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

! ;: 
47 
48 
49 
50 
51 
52 
53 
54 
55 

,89063 
-88490 

-87631 
,87202 
,86347 

.ne204 

.4iol6 
,42162 
,47727 

17.38218 
17.29395 
17.23512 
17.11748 
17.08807 
16.94101 
16.79395 
16.70572 

,49593 
,50357 
,50862 
-51865 

ie. i965i  
1 8 .  13769 
1R. 0 1991 43843 

.44667 . 46286 
,47609 

.50190 
-51703 
,53928 
,55868 
-58720 
,62436 
,68546 
,77116 
.58920 1 

-61472 
-64439 
~71365 
n16647 
,28144 

e53192 
3.19986 
3.47911 
3.45727 
3.41999 
3.40694 
3.46694 
3.46694 
3.46694 
3.47675 
3.46694 

.~n392 

. 3 ~ 0 4 4  

11.93158 ,52114 
-53350 
,54571 
,55298 

i 7; 7549 1 
17.60769 
17.51936 

,85627 
-85197 
,84195 17.31325 16.55866 

16.38219 
16.17631 
15.91161 
15.61749 
15.23514 
14.47045 
13.44104 
16.23964 15.88788 

15.53612 
14.68603 
20.32333 19.67628 

18.82334 
17.14689 

,41188 

.56498 
,57923 
-59567 
,61654 
,63944 
-66882 
,72668 
,80365 
.59064 
-61840 
.64573 
-71046 

-83336 
~82047 
,80902 

i 7. i 3658 
16.87158 
16.63603 

-79183 16.2R270 
,76892 15.81159 
,73026 15.01659 
-67442 13.86827 
,79062 16.25771 
-77491 15.93490 
,75637 15.55340 
,11213 14.64368 
-98084 20.16935 

174089 
-70370 
,65364 
078974 
-77263 
.75553 
e71419 
.98833 
-95686 
-91538 
,83386 
-02003 
,01412 
e01373 
,01469 
,01354 
~01354 
,01354 
-01354 
,01354 
~01373 

-12961 
,25178 
,35764 
a51615 

;250 
,375 
.500 
,610 
,675 
,741 
,807 
,872 
.a72 
,807 
,741 
,675 
,610 

,94648 
,90495 
82471 
e02023 
,01451 
-01393 
.01470 
e01374 
,01374 
-01374 
-01374 
,01355 
,01374 

19.b6268 
18.60880 
16.95992 

3.20668 
3.44813 
3.46733 
3.42037 
3.47714 
3.47714 
3.47714 
3 477 14 
3 477 14 
3.46733 

.41604 
,29829 
e28652 
,30222 
~28259 
-2R259 
,28259 
,28259 
,27867 
,28259 

.29028 
,28244 
,30205 

56 
57 
5R ,27851 

-27851 
-27851 
,27851 
,21851 
,28244 

59 
60 
61 
62 
63 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  t h e  I n t e r n a t i o n a l  System of Un i t s :  
1 inch  25.4 mm; 1 p s f  47.88 N/m2. 



.5n23b 

.64r58 
~83419 

704.9 
644.9 
565.8 

TABLE 1 1 . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M m =  3.95 - Continued 

(d )  a 15' 

0 = 22.S0, p+ = 5807.1 P S f  I 0 1: O.Oo, p., = 5807.1 Ps f  0 45.0'. p+ = 5807.1 PSf 
-- 

1' P S '  - 
711.0 
63*.3 
520.6 
544.3 
582.7 
5nn.3 
571.9 
57..3 
573.1 
511.9 
510.7 
510.7 
570.7 
569.5 
569.5 
567.1 
561.1 
563.5 
562.3 
558.1 
556.3 
537.2 
509.h 
788.0 
825.3 
811.5 
848.1 
815.7 
815.7 
842.1 
839.7 
836.1 
831.3 
827.7 
02a.1 
816.8 
812.0 
803.6 
796.6 
785.6 
773.5 
757.9 
736.P 
697.7 
661.6 
658.3 
653.5 
636.7 
592.3 
651.0 
653.2 
637 .6  
591.9 
17.3 
12.3 
12.0 
12.7 
11.7 
10.9 
10.9 
in.9 
10.9 
11.1 

P1/Pt A 2 M 1  

.50839 
e67744 
.11408 
~7b1193 
~75436 
.15211 
-79655 
075217 
~15436 
~15636 
,75655 
-75655 
-75655 
el6093 
~16313 
,76751 
,17189 
.7inb5 
.7n502 
,79815 
.8OQlO 
e84418 
e89940 
,38331 
,32860 
e31108 
.31108 
,31108 
e31165 
.32169 
,33201 
~33540 
.34867 
135516 
~37100 
-38331 
.39533 
,11288 
~42992 
,45466 
.47856 
-50936 
,54890 
r61965 
.lib29 
,75217 
,75217 
a76532 
.a1129 
.31108 
133876 
.bo709 
q5b.04 

3.20631 
3.6727 
3.41672 

3.47675 
3.50712 
3.50712 
3.50712 
3.50712 
3.b9684 

3 . ~ 3 6  

! i  1.493 
1 337 
1.102 
1.147 
1.193 

1.190 
1.190 
1.190 
1.188 

1.185 
1.182 
1.179 
1.177 
1.17r 
1.171 
1.163 
1.15P 
1.147 
1.139 
1.101 
1.043 
1 s 659 
I. 735 
1.772 
1.775 
1.715 
1.777 
1.766 
1.759 
1.753 
1.743 
1.735 
1.721 
1.7011 
1.697 
1.681 
1.665 
1.640 
1.613 

1.530 
1.444 
1.328 
1.265 
1.260 
1.238 
1.163 
1.533 
1.516 
1.468 
1.3*1 
-e054 
-.Ob5 
- e 0 6 6  
-.Ob4 
-.Ob6 
-.Ob1 
-.Ob0 
- . o m  
-.Ob1 
- . o m  

1.19~ 

1.188 

1.578 

17. 3 0 ~ 2 2  
15.5510b 
13.03242 
13.53029 

14.08613 
13.99887 
13.99887 
13.99887 
13.96958 
13.96958 
13 s 9b029 
13.91101 
13.8q172 
13. 85243 
13.92315 
13.79386 
13.70600 
13.64743 
13.53029 
13.44243 
13.06170 
12.38812 
19.12100 
19.9bb68 
20.35651 
20.38593 
20,38593 
20.35651 
20.26826 
20.209b3 
20~15060 
20.03293 
19.94468 
19.79759 
19.65051 
19,53284 
19.35634 
19.17984 

10.62092 
18.23850 
17,70899 
16.76765 
15.50272 
14 ,81888 
14.76031 
14.52602 
13.70600 
17.73841 
17.55191 
17.03240 
15.64981 
.41569 
-29412 
.?A235 
,29804 
-21451 
,26275 
,26275 
,26275 
,211275 
,26275 

14.n~815 

18.91508 

.a4557 
e75431 
,61885 
,64137 
,69300 
.69Olb 
.68Olh 
,68301 
,68159 
,68016 
e67874 
s6787A 
e61874 
-67731 
-67731 
.6744k 

17.38770 
15.51112 
12.77557 
13.31200 
14.25029 
14.19165 
13.98640 
1*. Ob50* 
14.01512 
13.98640 
13.95708 
13.95708 
13.95708 
13.92175 
13.97775 
13.Ph911 
13.11067 
13.78115 
13.15183 

,49345 
ebb765 
.05720 
.a1329 
-74319 
-74158 
,16293 
,75855 
,76074 
~16293 
~76512 
,76512 
.76512 
el6731 

1.487 
I * 353 
1.175 
1.191 
1.200 
1.202 
1.197 
1.202 
1.200 
1.200 
1.197 
1.197 
1,197 
1.191 
1.189 
1.183 
1.178 
1.170 
1.162 
1.lb6 
1.132 

183828 
-76700 
sb7291 
.b8146 
-68574 
-68716 
a68431 
~68716 
-68574 
e68574 
-68b31 
-68431 
,68431 
-68146 
-68OOb 
sb7719 
~67433 
-67006 
,66578 
.65123 
-65010 
-62729 
-59165 
e90360 
-92795 
,93511 
-93511 
~93511 
-93368 
~93081 
.92652 
-92508 
,91936 
~916.9 
-90933 
~90360 
.a9788 
~88928 
e88069 
.R6780 
e85491 

,81482 
,77186 
.71111 
-68716 

,61861 
m648bl 
,93511 
~92365 
,89215 

.02004 
e01393 
-01336 
101432 

.01298 

.0129R 
,01298 
.O1298 
a01311 

.n3i73 

.6~1716 

.e1768 

. n i w  

. 0 0 0  1 . ooo  
, 2 0 0  ~ ,025 

.bo0 ' .075 

. 8 0 0  .lo0 
1.000 .la5 
1.200 ,150 
1.*00 ,175 
1.600 ,200  
1.800 .225 
2.000 .250 
2.200 -275 
2.400 .300 
2.600 .325 

3.000 .375 
3.200 . 4 0 0  
3.400 .b25 
3.600 .450 

4.000 .500 
4.200 .525 
h . 4 0 0  .55n 
.LOO .025  
.400 .os0 

,800 . l o a  
1.000 ,125 
1.200 ,150 

1.800 .225 

.a00 , ,050 

7.800 .35n 

3.800 .475 

a 6 0 0  .075 

1.400 .175 
1.600 . Z O O  

2.000 .a50 
2 . 2 0 0  .275 
2.100 ,300 
2.600 .325 
2.800 .350 
3.000 .375 
3.200 , 4 0 0  
3.b00 ,425 
3.600 .450 
3.800 .475 

4.200 .525 
4 . Y O O  ,550 

2.000 ,258  
3.000 .375 
4.000 ,500  
1.000 .125 

3.000 .375 
*.000 .500 
6.871 .610 
5 . * 0 2  .675 

4 . 0 0 0  .so0 

1.000 ,125 

2.000 .25n 

1.500 
1.329 
1.074 
1.127 
1.213 
1.208 
1.189 
1.194 
1.192 
1.189 
1.186 
1.186 
1.186 
1.184 
1.184 
1.178 
1.173 
1.170 
1.168 
1.160 
1.154 
1,111 
1.049 
1.673 
1.15h 
1.799 
1.1107 
1.807 
1.802 
1.796 
1.789 
1.781 
1.770 
1.762 
1.759 
1.737 
1.727 
1.701) 
1.692 
1.667 
1.640 
1.605 
1.557 
1.471 
1.350 
1.382 
1.372 
1 s 334 
1.235 
1.382 
1.371 
1.336 
1.234 
-.OS3 
-.Ob& 
-.Ob5 
-.Ob3 
-.Ob5 
-.Ob7 
-.Ob7 
-.Ob7 
-.Ob7 
-.Ob7 

701.1 
635.9 
532.9 
553.3 
573.6 , 
576.0 
572.4 , 
572.4 , 
572.4 
571.1 
571.7 
570.0 
5bU.8 
507.6 
5bb.b 
565.2 
56h.n 
560.5 
55d.l 
553.3 
549.1 

,84170 
9 15625 
~63377 
165798 
-68219 
-60504 
.68017 
a68077 
~68077 
m67934 
a67934 
,67797 
e 6 7 6 5 0  
-61507 
~ 6 7 3 6 5  
-67222 

m66653 
166360 
m65798 
m65371 

.blo8n 

17.23790 
15.77209 
13.83722 
lb.01312 
14.10107 
14.13039 
14.07175 
14.13039 
14.10107 
16.10107 
14.07115 
1b.07175 
14.07175 
14.01312 
13.91381 
13.92511 

13.77859 
13.60064 
13.51475 
13.36811 
12.89911 
12.16620 
18,58108 
19.01168 
19.22891 
19.22891 
19.22891 
19.19946 
19.1b057 
19.05223 
19.02278 

18.Rb610 
18.69886 
18.51108 
18.46329 
18.28661 
18e10992 
17.84490 
11.57988 
17.22651 
16.75536 
15.87195 
14.63511 
14.13039 
14.13039 
13.95b49 
13.33885 
19.92891 
18,99333 
18.34550 
16-81 b25 
.LIZ11 
~28652 
-27b7b 
~29b37 
-27867 
-2668Q 
e26689 
-26689 
-26689 
.27082 

13. n.5654 

111.9n499 

I ;  
6 
1 
n 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
180 
180 

180 
180 
180 
180 
180 
180 
180 
180 
180 
I80 
180 
180 
180 
180 
90 
90 
90 
90 
270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

n 

ino 

9 
I O  
1 1  
12 
13 
14 
15 
16 
17 
1.9 
19 
20 
21 
22 
23 
2b 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3h 
31 
31 
b0 39 

4 1  
b2 
43 
b b  b 5  

LO 
41 
bR 
b9 
50 
51 
52 
53 
5 4  
55 

~76131 
~17169 
.17h07 

.78045 

.19140 
,82644 

.30606 
-16377 
. 0 0 0 0 0  
.00000 
. 0 0 0 0 0  
. 0 0 0 0 0  
. 0 0 0 0 0  
-Ob643 
.09019 
-12806 
-15047 
e17004 

,22381 
,25525 
27969 
.31325 
,34736 
*38Hll 
-439.54 
e52323 
,67998 
.6n191 
e61116 
-64313 
.72560 

e 6 1  158 
~64138 
e72638 

3.42106 
3.43914 
3.b0319 
3.45835 
3.50821 
3.50821 
3.50821 

3.99793 

.77n26 

.7n702 

.n7706 

.203n9 

.6n231 

3.1~820 

3.sonzi 

sb7161 
.6701H 
.bb876 
.66441 
-66163 
163881 
.LO601 
~93710 

1.00434 
1.00863 
1.00577 
1.00577 
1.00148 
~99862 
.99433 
,98860 
-98431 

-97144 
~96511 
.95570 
,94711 
~ 9 3 b 2 I  
,91993 
,90133 

~82980 
~76542 

,77713 
-75716, 
17Ob40 
,78259 
.1768(1 
~75826 

~02058 
~ 0 1 4 6 7  
a 0  1 b29 
.01506 
-01391 
,01296 
-0129h 
a01296 
,01296 
-01315 

.~tli.5 

.vnooz 

.n7558 

.7n2m 

.lo390 

53r.1 
506.h 
781.9 ~ 

815.6 
832.4 
833.6 
833.6 , 
832.4 ' 
828.8 
826.4 
82*.0 
819.2 
815.6 
809.6 
803.9 
790.1 
791.5 
184.3 
713.5 
7bl.k 
745.9 
72G.l 
685.7 
633.9 
60h.0 
6 0 3 . 6  
596.0 
560.5 
724.3 
718.1 
696.5 
639.9 
17.0 
12.0 
11.5 
12.2 
11.2 
10.7 
10.7 
10.7 
10.7 
in.? 

~63516 
.60244 
-9298h 
a96992 
,98994 
-99137 
.99137 
.98994 
e98565 
~98279 
$91993 
,97421 
-96992 
,96276 
-95561 
,94989 

. ~ .  
1.089 
1.022 
1.610 
1.656 
1 * 669 
1.669 
1.669 
I * 666 
1.661 
1.653 
1.650 
1.639 
1.634 
1.621 
1.610 
1.599 
1.583 
1.567 
1.542 
1.518 
1.486 
1 * b43 
1.362 
1.268 
1.202 
1.202 
1.186 
1.130 
1.669 
1.647 
1.588 
1.448 
-.OS4 
-.Ob5 
-.Ob6 
-.Ob5 
-.Ob6 
-a067 
-.Ob7 
m.067 
-.Ob7 
1.067 

20.1  Pl88 
20.65260 

20.61202 
2O.hA202 
20.59376 
20.53*92 
20.44666 
20.32891 
20.24072 
20.15206 
19.97595 

19.65233 
19.47581 
19.21103 
18.91684 
18.53438 
16.00483 
17.06340 
15.73952 

20.7~86 

19.~5~27 

,86119 
a81542 
~75390 
,72065 
,71780 
.7064O 
shb653 
.ab262 
~65404 
-92829 
-76105 
.020Zl 
,01430 
,01373 
a01.49 
,01335 
,01278 
.01278 
~01278 
.ai278 
.oi27n 

685.1 
6.9.0 
599.5 
577.8 
577.8 
510.6 
5.5.4 
186.3 
716.7 
150.2 
681.6 
16.9 
11.1 
11.2 
12.0 
11.6 
10.9 
1n.9 
10.9 
10.9 
11.1 

,56788 
.6b830 
.70044 
.lo486 
.72251 
~78307 
-46b36 

,57584 
.6369b 

3.20043 
3.b3995 
3.40753 
3.42970 
3.48131 

.&no16 15.97.87 
15.59242 
14.47447 

56 
51 
58 
59 6 0  

61 
62 
63 

5.Y27 .74l 
6.652 ,807 
6.977 .87? 
6.971 ' .a72 

4.871 -610 

6.452 . R O T  
5.927 ,761 
5.*02 ,675 

3.51816 
3.51816 
3.51816 

~~ 

*The f o l l o w i n g  convers ion  f a c t o r s  can b e  used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l  System o f  U n i t s :  1 inch  = 25.4 mm; 1 psf  = 47-86 ~ 1 ~ 2 .  



N 
4 

5.927 
6.452 
6.977 
6.977 
6.452 
5.927 
5.402 
4.877 

TABLE 1 1 . -  TABULAR L I S T I N G  OF DATA* FOR BLUNT CONE; M m =  3.95 - Continued 

(d) a = 15' - Concluded 

,741 
-807 
-872 
.e72 
.807 
,741 
,675 
.610 

I 
2 
3 
4 
5 
6 
7 
U 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
14 
19 

21 
22 
23 
24 
25 
26 
27 
2R 
29 

31 
32 
33 
34 
35 
36 
37 
3R 
39 
40 
41 
42 
43 
44 

46 
47 
4 R  
49 
50 
51 
52 
53 
54 
55 

' 20 

30 

, 45 

56 
57 
54 
59 
60 
61 
62 
63 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 
180 
180 
isn 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
90 ' 

90 
90 
90 
270 
2 7 0  
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
- 

,000 .ooo 
-200 ,025 
,400 . 05n  
,600 ,075 
,800 .ion 

1.000 .125 
1.200 ,150 
1.400 .175 
1.600 .ZOO 
1.800 .225 
z.000 ,259 
2.200 .275 
2.400 ,300 
2.600 .325 
2,800 ,350 
3.000 ,375 
3.200 .400 
3 . 4 0 0  .425 

3.800 .475 
4.000 .SO0 
4.200 ,525 
4.400 ,550 
,200 ,025 
,400 .OS0 
.6no .075  

3.600 ,450 

,800 ;loo 

1.200 .is0 
1.000 .125 

1.400 .175 
1.600 ,200 
1.800 ,225 
2.000 ,250 
2.200 ,275 
2.400 .300 
2,600 .325 
2.800 .350 
3.000 .375 

703.6 
667.7 
613.7 
60.9.9 
606.5 
605.3 
600.5 
604.1 
602.9 
602.9 
601.7 
601.7 
600.5 
598.1 
595.7 
593.3 
587.3 
583.R 
579 0 
569.4 
561 .O 
537.0 
502.2 
729.6 
728.4 
723.6 
721.2 
720.0 
72n. o 
718.8 
716.4 
716.4 
711.6 
709.2 
704.4 
699.5 
697.1 
692.3 
685.1 
675.5 
665.8 
652.6 
636.9 
603.2 
559.9 
574.2 
570.6 
565.8 
547.8 
830.8 
816.3 
709.8 
723.6 
19.1 
14.3 
13.8 
14.6 
13.8 
13.7 
13.7 
13.7 
13e7 
13.8 

1.484 
1.403 
1.283 
1.272 
1.267 
1.264 
1.253 
1.261 
1.258 
1.258 
1.256 
1.256 
1.253 
1.24.9 
1.242 
1.237 
1.224 
1.216 
1.205 
1.183 
1.165 
1.111 
1.033 
1.542 
1.539 
1.529 
1.523 
1.521 
1.521 
1.51R 
1.513 
1.513 
1.502 
1.496 
1 . 4 8 b  
I .475 
1.469 
1.459 
1.442 
1.421 
1.399 
1.370 
1.335 
1.259 
1.162 
1.194 
1.186 
1.175 
1.135 
1.769 
1.736 
1.677 
1.529 
-.O49 
-.Ob0 
-.Ob1 
-.059 
-.Ob1 
-.Ob1 
-.Ob1 
-.Ob1 
-.Ob1 
-.Ob1 

,83678 
,79402 
072987 
,72416 
,72131 
-71989 
,11419 
,71846 
,71704 
.71704 
-71561 
,71561 
.'I1419 
-71134 
,70848 
m70563 
-69851 
-69423 
,68853 
a67712 
,66714 
,63863 
,59729 
,86772 
,86629 
,86056 
,85770 
~ 8 5 6 2 7  
-85627 
,85484 
.I35197 
,85197 
,84624 
184338 
-83765 
-83193 
,82906 
sR2333 
,81474 
,80329 
,79183 
177608 
* 75747 
-71737 
-66583 
8 68282 
,67855 
I 67285 
-65146 
,98800 
,97082 
,93932 
,86056 
,02271 
0 169R 
,01642 
,01736 
,01642 
-01624 
,01624 
-01624 
a01624 
,01642 

17.20699 
16.32758 
15.00848 
14.89123 
14.83260 
14.80329 
14.68603 
14.77397 
14.74466 
14.74466 
14.71535 
14.71535 
14.68603 
14r62741 
14.56878 
14.51015 
14.36358 
14 27564 
14.15839 
13 s 92388 
13.71869 
13.13242 
12.28233 
17.84325 
17sR1380 
17.69602 
17.63714 . ..- . 
17.60769 
17.60769 
17,57825 
17.51936 
17.51936 . . ~ . . ~  
17.40158 
17.34269 
17.22492 
17.10714 
17.04825 
16.93047 
16,75381 
16.51825 
16.28270 
15 a 9588 1 
15.57604 
14.75159 
13.69160 
14.04114 
13.95320 
13.83594 
13.39624 
20.31657 
19.q6324 
19.31546 
17.69602 
,46818 - 34922 
.33771 
35689 
,33771 
,33387 
,33387 
,33387 
,33387 
33771 

.51103 
,58361 
e 6 8 6 0 8  
-69497 
I 69940 
,70162 
,71046 
,70383 
,70604 
,70604 
,70825 
,70825 
,71046 
,71488 
,71929 
,72370 
,13470 
~74129 
,75007 , 
m76760 
,71293 
,82671 
.R9060 
,45401 
,45151 
-46818 
,47346 
,47609 
m47609 
,47811 
,48392 
,48392 
,49424 
,49936 
,50950 
,51053 
e52450 
,53438 
,54902 
,56826 
.sa120 
~61204 
64265 

.?n552 
,70495 
,75884 ' 
,76541 
,77417 
,80700 
,13144 
-20613 
.30039 
-46818 

3.11986 
3.31975 
3.34290 
3 30478 
3.34290 
3.35080 
3.35080 
3.35080 
3.35080 
3.34290 

707.1 
697.6 
672.4 
664.0 

6 5 8 . 0  
654.4 
655.6 
655.6 
654.4 
653.2 
652.0 
649.6 
646.0 
643.6 
638.8 
632, H 
626.0 
61U.5 
606.5 
594.5 
565.7 
523.8 
697.5 
667.4 
bS7 8 
653.0 
653.0 
653.0 
653.0 
650.6 
650.6 
668.2 
648.2 
643.4 
639.8 
638.6 
633.8 
632.5 
621.7 
614.5 
604.9 
590.5 
564.0 
524.3 
582.5 
571 .7  
566.9 
551.3 
845.4 
831.0 
802.1 
736.0 
16.4 
11.2 
10.R 
11.6 
10.6 
10.6 
10.8 
10.8 
10.6 
10.8 

660.4 

1.492 
1.470 
1.414 
1.395 
1.387 
1.382 
1.374 
1.376 
1.376 
1.374 
1.371 
1.368 
1.363 
1.355 
1.350 
1.339 
1.325 
1.312 
1.293 
1.266 
1.240 
1.175 
1.081 
1.670 
1.403 
1.381 
1.371 
1.371 
1.371 
1.371 
1.365 
1.365 

1.360 
1.349 
1.341 
1.338 
1.327 
1.325 
1.301 
1.284 
1.263 
1.231 
1.171 
1.082 
1.213 
1.189 
1.178 
1.143 
1.801 
1.769 
1.704 
1.556 
- s o 5 5  
-.Ob6 
-e067 
-.Ob6 
-.Ob8 
-.Ob8 
-e067 
-.Ob7 
-.Ob8 
-.Ob7 

1.360 

,84090 
982958 
,79964 
,78967 
,78539 
-78254 
,77826 
,77969 
,77969 
-77826 
,77684 
m77541 
,77256 
-76828 
,76543 
.-I5973 
,75261 
,74548 
,73550 
-72125 
,70699 
.67278 
-62289 
182949 
,79374 
-78230 
,77657 
-77657 
~77657 
-77657 
.7?371 
.77371 
,77085 
,71085 

,75941 
,75369 
,75226 
,73939 
,73081 
,71937 
,70221 
.67074 
e62355 
,69274 
a67991 
~67421 
-65560 

1 00540 
-98824 
,95391 
-87526 
-01948 
-0 1337 
.01280 
,01375 
.01260 . 
~01260 
.I71280 
.01280 
.01260 
,01280 

17.29332 
17.05884 
16.44331 
16.23814 
16.15021 

I 16.09159 
16.00365 
16.03296 
16.03296 
16.00365 
15.97434 
15.94503 
15nR8641 
15.79848 
15.73986 
15 e 62261 
15.47606 
15.3?951 
15.12433 
14.83122 
14.53812 
13.83466 ~. ~ 

12.80878 
17.05707 
16.32186 
16.08659 
15.96895 15.96895 

15.96895 
15.96895 
15.91013 
15.91013 
15.85132 
15.85132 
15.73368 
15.64545 
15.61605 
15.4984 1 
15 46900 
15.02787 15.20432 

14.79260 
14.43970 
13.79270 
12.82221 
14.24501 
13.98121 
13.86397 
33.48293 
20.67435 
20.32145 
19.61564 
17.99815 . .  
~40057 
,27490 
-26312 
m78275 
,25919 
,25919 
,26312 
,26312 
-25919 
-26312 

,50362 
,52361 
,57431 
.59076 
.59774 
-60238 
a60932 
.60?01 
.60701 
~60932 
-61162 
-61392 
,61852 
,62539 
,62995 
-63904 
,65035 
,66161 
67727 
-69950 

.77427 
a85095 
,52316 
058407 
,60278 
.61205 
,61205 
,61205 
,61205 
-61 666 

,12160 

-6i666 
-62126 
-62126 
,63043 
-63728 
,63955 
-64863 
-65090 
-67118 
-68461 
,70242 
,72899 
-77740 
,84994 
,74359 
,76332 
e77208 
.80053 
.00000 
~13012 
e26050 
.4404? 

3.22567 
3.48632 
3.51716 
3.46654 
3.52778 
3.52778 
3.51716 
3.51716 
3.52778 
3 5 1 7 1 6 

*The following conversion factors can be  used to convert these data to the International System of Units: 
1 inch = 25.4 mm; 1 psf 47.88 N/m2. 



~63109 
.in193 

639.0 
550.7 

TABLE 1 1 . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M;= 3.95 - Continued 

! - 
1' PSI - 
634.9 
567.7 
471.6 
469.0 
476.0 
478.0 
471.6 
403.6 
403.6 
484.8 
484.0 
406.0 

- 
cp 1' P S f I  cp P1/P,- 

15.52550 
13.00191 
11.53406 
11.44602 
1 1.59216 
11.71016 
ii.6~001 
1i.1~755 
I1.0P155 
11.05690 
11 e05690 
11.80625 
11.88625 
11.80625 
11.80625 
11 e05690 
11.82155 
11.16085 
11.73951 
11~62211 
11.56341 
11.26993 
10~00035 
11.26614 

10.b7212 
18.50918 
18.61002 
ie.ln743 
10.13605 
18.73605 
18.10743 
10.67002 
18.61919 
10.53095 
10.44210 
10.31380 
10.26622 
10.11915 
17.00303 
11.67794 
11.31379 
16.94250 
16.00951 
I4.05411 
Ilr6RO01 
11.00625 
l1.07755 
11.50472 
10.10743 

18.26622 
16.94250 

ie.0~973 

1e.inrb3 

M1 
,64655 
a71013 
-91711 
,9560 
-94319 
193411 
-93642 
,92510 
a92510 
.92294 
-92294 
~92070 
,92010 
.92070 
,92010 
e92294 
-92510 
,92967 
,93192 
~94093 
,94545 
,96815 

1.00497 
a50596 
~43184 
,39444 
,30211 
,37320 
e31009 
.36696 
,36696 
e37009 
,31320 
,37936 

,39740 
.LO328 
.41407 
-42904 
-45100 
,46901 
a49579 
.53337 
,60254 
a69717 
~93642 
,92070 
-92510 
,94991 
e31009 
e37009 
~41407 
.53337 

3.22606 
3.48672 
3.51157 
3.47675 
3.51757 
3.52810 
3.52018 
3153090 
3.53890 
3.51757 

. 3 ~ ~ 4 6  

,000 
.025 
.n5n 
, 0 7 5  
.IO0 
.125 
,150 
,115 
.200 
.E25 
,250 
.275 
.300 
.325 
.35n 
.375 
,400 
.425 
.450 
.415 
.500 
.525 

.025 

.050 
,075 
,100 
.I25 
.l50 
.175 
.Eon 
,225 
.25n 
.a75 
.300 
,325 
.350 
.375 
.LOO 
a425 
-450 
.415 
.50n 
.525 
.55" 
.l25 
.250 
,375 
.500  
,125 
.25n 
.375 
.500 
.6lO 
.615 
.I41 
.a07 
,072 
.e12 
,007 
.741 
,675 
,610 

.55n 

. l b 4 2 2  
~66504 
.4790h 
a69617 
,58315 
,58885 
-51317 
e51744 
,51602 
~51459 
.57459 
e57602 
.576n> 

1.339 
1. I59 
.8b7 
.e70 
-966 

,902 
e985 
~ 9 0 2  
-905 
,905 
,985 
e905 
,905 
.987 

e971 
~ 9 7 1  
.97. 
~ 9 6 9  
a966 

~ 9 1 0  
1.5b9 
1.662 
1,735 
1.745 
1.756 
1.162 
1.762 
1.76? 
1 e159 
1.753 
1.740 

. w e  

.9w 

.95n 

-15994 
-66442 
~50901 
.51411 
.5611h 
,51317 
~57031 
e 5 7 1 7 4  
~57031 
-57174 
~57174 
.51174 
m57171 
e51176 
e51031 
~57031 
,56746 
e56746 

,56319 
-56176 
-55320 
.5310? 
-87121 
193129 
196992 
~97564 
-90136 
.9042? 
,98422 
e98422 
~98279 
,97993 
.9llO7 

-5b601 

-63871 
.11111 

1.03153 
1.02215 
-94h35 

1.330 
1.179 
-965 
.95k 

.000  i 
, 2 0 0  , 
, 6 0 0  . 
.bo0 
.won 

1.000 

642.6 
559.9 
402.0 
417.E 
490.3 
495.1 
492.0 
485.5 
4ar.4 
403.2 
403.2 
401.4 
48L.4 
483.2 
483.2 
482.0 
4 w . n  
480.8 
400.0 
419.6 
400. 8 
470.0 
455.6 
791.0 
796.3 
036.0 
845.h 
049.2 
850.4 
050.b 
05n.4 
819.2 
048.0 
045.6 
043.2 
039.b 
m6.n 
8311.0 
026.0 
815.6 
006.7 
791.5 
772.3 
735.0 
619.6 
588.7 
592.3 
583.9 
547.9 
589.4 
593.0 

5.9.7 
16.7 
11.6 

11.4 

10.4 
10.3 
10.3 
10.3 
10.3 

515.8 

10.6 

10.6 

15.7lb92 
13.69191 
9,85114 

I 1  ~99142 
12.10869 
11.71619 

I1.044H2 
11.01551 
11.R1551 
11.Rh482 
11 .nus2 
11.81551 
lI.81551 
11.78619 
11.75607 
11.75687 
11.75681 
11.77755 
1 I .?5681 
lI.A9300 
11.14117 
10.12083 
19.47401 
20.44471 

20.7h835 
20.79771 
20.19111 

Z0.76035 

10.2n297 

ii.ni414 

P O . ~ R O I O  

20.79777 

20.13893 
ZO.LROIO 

zn.53302 
20.62121 

20.44417 
20.29768 
20.15060 
19.94468 
19.67992 
19.35634 
18sR8567 
l7.9731* 
1 6 ,  62056 
14.39551 

14.27029 
13.39872 
14.41 429 
14.50255 
1b.32604 
13.44354 
.LO859 
,27894 
,25929 
.27094 
-25929 
e25537 
.25144 
125144 
,25144 
.25144 

ib.48352 

e15501 
~67500 
,56090 
-55662 
-56376 
-56941 
e56004 

e57510 
~ 5 7 6 6 0  
~ 5 7 6 6 0  
-57803 

.5751n 

l5.6?696 
13.66259 
10.46604 

I1 -55164 
11.70619 
11.7?155 
11 e15601 
1 1  -72755 
11.71607 
11175607 
11.75601 
11.15601 

1 0.5~41 I 

1.347 
1.162 

-043 
1.006 
1.017 
,908 
~ 9 9 6  
.993 
.990 
.990 
.993 
.993 
e990 
.99" 
,900 
~ 9 0 5  
~ 9 0 5  
-905 
a982 
.905 
-961 
.929 

1.568 
1.691 
1.700 
1.002 
1.010 
1.013 
1.813 
1.913 
1.010 
1.007 
1.002 
1.791 
1.708 
1.700 
1.767 
1.753 
1.135 
1.710 
1.681 
1.630 
1.556 
1.430 
1.227 
1.235 
1.216 
1.135 

1.236 
1.220 
1.139 
-.05b 
-so66 
- .Ob8  
-.Ob6 
-.068 
-.Ob8 
-.a69 
-.Ob9 
-.Ob9 
-.Ob9 

1.22~ 

0 
0 

0 
0 
0 

0 
0 
0 
O 

0 
0 
0 
0 
0 

0 
0 
0 
0 

100 
i8n 
I an 
100 
1 R O  
180 
100 
100 
100 
100 
100 
180 
100 
180 
180 
180 
100 
180 
1 80 
100 
100 
180 
90 
9 0  
90 
90 

270 
270 
270 
7 7 0  

n 
0 
0 
0 
0 

180 
100 
1 00 

I80 

n 

n 

n 

n 

i8n 

.. 
a970 
-901 
,970 
,991 
.991 
a994 
.994 
,991 
~ 9 9 1  
e991 
,997 
.99. 
-991 
,906 
,903 
e973 
e967 
.94n 
.e97 

1.409 
1.565 
1.600 
l.hll 
1.619 
1.621 
1.624 
1.624 
1.621 
1.619 
1.613 
1.605 
1.591 
1.592 
1.501 
1.561 
1.546 
1.527 
1.500 
l.rbO 
1.382 
1.260 
-970 
.997 
-991 
e962 
1.621 
1.621 
1.501 
1.460 

-.Ob6 
1.067 
-.Ob6 
-so67 
-.Ob0 
-.06R 
-.Ob0 
- e 0 6 0  
-.Ob7 

-.n55 

. .. 
-90376 

,92162 
.92306 
.92610 
e92610 
e92306 
-99306 

.92n34 
402.0 
479.6 

419.6 
48U.8 
480.1 
48O.R 

400.0 
479.h 
479.6 
417.2 
477.? 
476.0 
473.h 
412.4 
465.2 
447.2 
132.6 
7R3.I 
015.6 
020.4 
825.2 1 
027.6 
027.6 
827.6 
026.. 
02*.0 
821.6 
019.7 
015.6 
012.0 
007.1 
801.1 
193.9 
103 1 
169:9 ' 
740.4 
712.1 
656.0 
515.5 
520.3 
516.7 
493.9 
679.6 
602.0 
667.6 
619.5 

16.7 
11.4 

11.4 

10.4 

10.4 

LRO.1 I 

an.@ 

10.8 

10.0 

in.* 

10.4 
10.4 

.92834 
~93204 
.93059 
,93204 
.93059 
-93059 
,93059 
-93059 486;O 
,93059 486.0 

e93204 401.0 
.932n4 406.0 

,93733 , 403.6 
.93733 481.2 
.93959 480.0 
.94410 475.2 
-94635 472.0 
.95994 460.8 
a99427 441.6 
.44021 106.0 
,32052 739.7 
.20935 755.4 

.16411 763.0 
all091 165.0 
.I5091 766.2 
,15091 166.2 
-15167 765.0 
,17013 763.8 
-10235 761.4 
,19357 751.8 
.20935 7 h . 1  
-27411 151.7 
-24250 146.9 
a26311 760.9 
.PO767 731.3 
e37052 722.9 

.bo094 692.8 
~49309 657.9 
,60475 b07.4 
e06610 1 471.6 
,81729 486.0 
,06390 403.h 
,90599 470.4 
,55994 1 765.0 

.ion04 760.2 

,3572~ 1io.n 

.55513 765.0 

.5e37i 746.9 
-67534 691.8 

3.21216 16.4 
3.47607 11.2 

3.47607 11.4 

3.53829 10.6 
3.53029 10.6 

3.53829 10.4  
3.53829 10.a 

3.51600 10.0 

3.51680 10.1 

3.53n29 10.6 

1.200 
1.rno 
1.600 
1.800 
2.000 
2.200 
2 . r 0 0  
2.6no 
2.aou 
3.000 
3.200 
3.600 
3 . 6 0 0  
J.noo 

r.200 
*.*no 
.20U 
..00 
, 6 0 0  

4.000 

.eon 
i.noo 
1.200 
1 . w  
1.600 
l .aon 
2.000 
2.200 
2.400 

3.000 

2.600 
2.000 

3.200 
3.600 
3.600 
3.800 
4.000 
4.200 
4.400 
1.000 
2.000 
3.000 
b . 0 0 0  
1.000 
2.000 
3.000 
b . 0 0 0  
~.87i 
5 . ~ 2  
5 . 9 2 1  
6.452 
6.971 
6.971 
b.692 
5.927 
5.402 
b.811 

R 
9 

10 
11 
12 
13 
16 
15 
16 
11 

19 
20 
21 
22 
23 
26 
25 
26 
21 
20 
29 
30 
31 
32 
33 
34 
35 
3h 
37 
38 
39 

41 
4Z 
43 
44 
45 

' 46 
41 
be 

in 

bn 

.57459 
~51459 
e57317 

.571141 
~ 5 7 1 7 ~  

.9e610 
-97610 

,93059 
,93059 
-9'4059 
-93204 
-93059 
,95000 
~97818 
142008 
.27993 
-09092 
.ooooo 
.00000 
.ooooo 
.00000 
100000 
,00000 
.00000 
.oonoo 
. 0 0 0 0 0  
,01590 
e09092 

. 9 m 4  

1 i . i 5 m  
11.1?755 
11.72755 
11. b609l 
11.66891 
11.63959 
11.511095 
11.55161 
11 ~37572 
10.9'4594 
17.91491 
19.15042 
19.94460 
20.06234 
20.1000l 
20.23085 
20.23085 
20.23005 
20.20943 
20.15060 
20.09116 
20.03293 
19.94460 
19.05643 

19,59167 
19.41517 
19.15042 
10.02603 
18.32615 
Il.41482 
16.06164 
12.60111 
12.77439 
12.63643 
12.01938 
16.62056 
16.67940 
16.32640 
15.14972 

,21894 
~26322 
.27094 
,25322 
.25537 
e25531 
,25537 
~25537 
.25531 

19.73876 

.*ne59 

.~ . 

.57174 
~57031 
.5711. 
,55891 
.5*Ien 
.e8122 
.9*703 
-99423 
1.00568 
1.00997 
l.Oll40 
1.01140 
1.01l40 
1.onv97 
1.00854 
1.00560 
1.0020i! 
-99053 
~99423 
.90108 
.97993 
196992 
,95706 

.91047 
e87101 
.8002h 
.7000h 
,70134 
,69435 
e65159 
.lo091 
.7052h 
-6Vb6R 
-65316 
~01907 
~01356 
a01261 
-01356 
a01261 

,01223 
~ 0 1 2 2 3  
-01223 
mu1223 

.9413n 

.ni~b? 

-56233 
,54806 
e52522 
,83966 
.01911 
.09830 
,90403 
e90032 

1.743 
1.735 
1.727 
1.716 
1.702 
1.686 

a97421 
.96992 
-96562 
-95990 
-95275 
~96417 
-93129 
-91555 
,89124 
,84689 

-61309 
,61879 
~61451 
,58742 
.80026 
.e1112 
179396 
~13614 

. ~ B I O R  

. O I P R ~  

. n i m  

.01200 

.Dl355 

.0128O 
e01242 
-01242 

e01242 
.Ol242 

.nit42 

.. 
e09401 
~80029 
.e8114 
~06970 
105968 
184530 
,82392 
.182I4 
-72236 
,56804 
,57803 
,51510 
.55948 
.90975 
,90975 
,00829 
a82392 
.Dl941 
.01336 

.I3641 

.I1043 
,20935 
,25124 
.29523 
-35081 
~44275 
,5599. 
,73230 
.72510 
~74109 

~73090 
,72427 
~73752 

3.21216 
3.47607 
3.52750 
3.41bOl 
3.52150 
3.53029 
3.54926 
3.54926 
3.54926 
3.54926 

.no681 

.en3b1 

1.667 
1.632 
1.506 
1.503 
1.319 
1.063 
1.073 
1.065 

49 

51 
52 
53 
54 
55 
56 
57 
5 8  
59 
60 
61 
62 
63 

50 
1.014 
1.430 
I e436 
1.403 
1.296 
-.n5~ 
-.Ob6 

.40Q34 
-21474 
126297 
.21061 
,26297 
.25904 
~25904 
-25512 
,25512 
.26291 

.aim 
e01355 
e01279 
.01260 
-01260 
.Ol24I 
e01241 
-01279 , 

~~ 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  t h e  I n t e r n a t i o n a l  System o f  U n l t s :  1 inch = 25.4 mm; 1 psf  = 47-86 ~ 1 ~ 2 .  



TABLE 1 1 . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M,= 3.95 - Concluded 

1.R11 
1.011 
1.76R 
1.638 
-no56 
-no67 

-.Ob8 -no66 
-.Ob0 
-a068 
-e068 
-.06R 
-e068 
-.060 N 

W 

1.01061 
1.01061 
,90167 
,91086 
.01910 
-01299 

-01261 -01356 
-01261 
-01242 
-01242 
,01242 
.01242 
.01242 

(e) a 20° - Concluded 

I-- I: 
O r i f i c e  9,deg s, in. s/d --' - 0 67.5', p t  5807.1 ps f  

I 
@ = 90.0°, P t  = 5807.1 pSf  

1 
2 
3 
4 
5 
6 
7 
8 
9 

i o  
11 
12 
13 
16 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
20 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3R 
39 
40 
41 
42 
43 
44 
45 

I 46 
47 
40 
49 
50 
51 
52 
53 
54 

62 L 63 

O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 
180 
100 
180 
180 
100 
180 
100 
180 
100 
180 
180 
180 
100 
180 
180 
180 
180 
180 
100 
180 
90 
90 
90 
90 

270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
1017 
100 
180 
100 
- 

,000 
,200 
.400 
~ 6 0 0  

1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 

3.000 
3.200 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
,200 
,400 
,600 
.eo0 

1.000 
1.200 
lab00 
1.600 
1.000 
2.000 
2.200 
2.400 
2.600 
2.000 
3.000 
3.200 
3.400 
3 0 6 0 0  
3.800 
4.000 
4.200 
4.400 

' 1.000 
2.000 
3.000 
4.000 
1.000 
2.000 
3.000 
6.000 
4.877 
5.402 
5.927 
6 452 
6.977 
6.977 
6.452 
5.927 
5.402 
4.877 

,800 

2.800 

.ooo 
,025 
- 0 5 0  
,075 
.loo 
.125 
.150 
,175 
,200 
.225 
,250 
,275 
,300 
.325 
.350 
,375 
,400 
,425 
-450 
.475 
,500 
,525 
.550 
,025 
.05n 
-075 
,100 
.125 
.15n 
,175 
.200 
.225 
.250 
.275 
,300 
.325 
.35n 
.375 
.400 
,425 
,450 
,475 

,525 
.550 
,125 
,250 
,375 
.500 
-125 
.25n 
,375 
,500 
,610 
.675 
,741 
.007 
,872 
,872 
.eo7 

.SO0 

.741 

.675 
,610 
- 

634.1 
592.1 
531.0 
520.2 
516.6 
514.2 
510.6 
517.R 

520.2 
520.2 
521.4 
521.4 
521.4 
520.2 
519.0 
515.4 
514.2 
509.4 
503.4 
597.4 
480.7 
454.3 
668.2 
674.2 
673.0 
674.2 
675.5 
677.9 
600.3 
677.9 
680.3 
677.9 
676.7 
671.8 
669.4 
669.1 
664.6 
659.8 
651.4 
644.1 
633.3 
620.1 
506.4 
543.0 
481.9 
401.9 
480.7 
471.1 
026.0 
824.R 
806.7 
750.1 
16.0 
10.9 
10.4 
11.4 
10.6 
10.4 
10.4 
10.4 
10.4 
10.4 

517.8 

1.328 
1.234 
1.097 
1.073 
1.065 
1.060 

1 s 060 
1 060 
1.073 
1.073 
1.076 
1.076 
1.076 
1 073 
1.071 
1.063 
1.060 
1,049 
1.036 
I. 022 
.985 
~ 9 2 6  
1.405 
1.414 
1.415 
1.410 
1.421 
1.426 
1.432 
1.426 
1.432 
1.426 
1.424 
1.413 

1,052 

1.607 
1.407 
1.397 
1.386 
1 367 
1.351 
1 327 
1.297 
1.221 
1.124 
.987 
,907 
,985 
,963 
1.750 
1.755 
1.715 
1.580 
-so56 
-.Ob7 
-.06R 
-so66 
-.069 
-.068 
-a068 
w.068 
-so68 
-.068 

,75410 
,70421 
,63151 
-61868 
,61440 
,61155 
.60727 
,61503 
-61583 
,61868 
,61868 
.62010 
-62010 
062010 
,11868 
,61725 
,61297 
~61155 
,60585 
,59872 
,59159 
-57163 
,54027 
,79470 
l00106 
- 8 0 0 4 2  
,00186 
.00329 
-00615 
-80902 
,80615 
,80902 
080615 
-80472 
~79099 
a79613 
-79613 
e79040 
-78467 
-77465 
i76606 
,75317 
,73742 
,69733 
,66570 
,57306 
-57306 
-57163 
-56023 
,90227 
~98084 
,95936 
,09206 
-01901 
,01297 
-01240 
-01354 
,01259 
.01240 
.01240 
.01240 
,01240 
,01240 

15.50681 
14,40084 
12.90585 
12.72203 
12.63409 
12.57546 
12. 40752 
12.66340 
12.66340 
12.72203 
12.72203 
12.75135 
12 * 751 35 
12.75135 
12.78203 
12.69272 
12.60478 
12.57546 
12.45821 
12.31 164 
12.16500 
11.75469 
11.10979 
16.34159 
16 48001 
16 e 45936 
16.48001 
16.51825 
16.5771 4 
16.63603 
16.57714 
16.63603 
16.57714 
16.54770 
16.42992 
16-31] 03 
16.37103 
16.25325 
16.13548 
15.92937 
15.75270 
15.40770 
15.16381 
14.33937 
13.27938 
1 1  -70400 
1 1  ,70400 
1 1  ~75469 
11.52010 
20.19879 
20 16935 
19112768 
18.34300 

-39221 
,26671 
,25494 
,21847 
,25886 
~25494 
,25494 
,25494 
,25494 
,25494 

,64199 
~72590 
~03768 
,85746 
,86407 
,86840 
,87511 
,86107 
,86181 
.E5746 
,83746 
,85526 
,85526 
-85526 
~85746 
,85967 
,86628 
,86848 
,87732 
,88838 
,89948 
,93076 
,98064 
~ 5 8 2 4 9  
,57064 
,57302 
,57064 
,56826 
-50348 
155868 
,56348 
,55868 
,50348 
,56507 
.57539 
,58013 
-51013 
.5n955 
~59091 
,61515 
,62895 
164946 
,67427 
~73652 
,01573 
-92051 
,92851 
~93076 
,96078 
.16005 
16647 
,24417 
,40726 

3.24006 
3.50761 
3.53947 
3.47725 
3 . 5 ~ 8  
3.53947 
3.5a947 
3.53947 
3.53947 
3.53947 

635.3 
620.1 
600.5 
592.1 
589.7 
588.5 
503.8 
589.7 
590.9 
592.1 
592.1 
592.1 
592.1 
590.9 
508.5 
586.1 
502.6 
577.0 
571.8 
562.2 
551.4 
526.2 
490.3 
630.4 
600.3 
588 12 
504.6 
507.0 
508.2 
590.6 
580.2 
590.6 
588.2 
590.6 
585. R 
585.8 
505.8 
502.2 
579.8 
573.8 
567.7 
560.5 
540.4 
526.3 
490.6 

I 495.0 
404.3 
481.9 
477.1 
849.0 
849 8 
830.5 
772.6 
16.1 
10.9 
10.h 
11.4 
10.6 
10.4 
10.4 
10.4 
10.4 
10.4 

' 1.331 ' ,75553 
1.315 e74697 
1.253 ,71419 
1.234 m70421 
1.229 ,70136 
1.226 -69993 
1.216 .e9423 
1.229 -70136 
1.232 .70278 
1.234 .70421 -~ 
1.234 .704ii 
1.234 070421 
1.234 -70421 
1.232 a70278 
1.226 ,69993 
1.221 ,69700 
1.213 969280 
1.202 -68710 
1.109 ~67997 
1.167 -66857 
1.143 ,65574 
1.007 162580 
1.006 ,58304 
1.320 ,74971 
1.253 071380 
1.226 ,69952 
1.217 ,69524 
1.223 ,69011 
1.226 .69954 
1.231 .70241 
1.220 ,69954 
1.231 ,70241 

' 1.220 ,69954 
1.231 ~70241 
1.220 .69667 
1.220 -69667 
1.220 -69667 
1.212 -69237 
1.207 ab8951 
1.193 . i 8 2 %  

j 1.180 1.163 -67517 ,66657 
1.136 ,65224 
1.082 ,62357 
1.007 .58343 
1.011 ,58874 

, .993 ,57591 

15.53612 
15.36024 
14.60603 
14.48084 
14.4222 1 

I 14.39290 
14.27564 
14.42221 
14.45152 
14.48084 
14.48084 

14.48084 
14.45152 
14.39290 
14.33427 
14.24633 
14.12908 
13.99251 
13.74800 
13.40418 12.06860 

11.90920 
15.41658 
14.67965 
14.38487 
14.29644 
14.35540 
14.38487 
14.44383 
14.38487 
14.44303 
14.30187 

14.48084 

14.44383 
14.32592 14.32592 

14.32592 
14.23749 
14.17053 
14.03115 
13.80376 
13.7 069 0 
13.41213 

' 12.02258 
11,99722 
12.10645 
11.84263 
11.79400 
11.66675 
20dR143 

20.30979 
18.89488 
-39276 
-26708 

20.7~143 

,25922 
n278.96 
,25922 
$25530 
,25530 
,25530 
,25530 
-25530 

,64573 
,65925 
,71046 
72590 
.7Jn~o 
.73250 
,74129 
,73030 
,72010 
,72590 
,12590 
,72590 
-72590 
e72010 
,73850 
,73690 
,74349 
~75226 
,76322 
,78074 
,80043 
,84647 
091285 
,65493 
,71094 
,73310 
,73973 
,73531 
,73310 
,72868 
-73310 
,72868 
,13310 
.7I868 
,73752 
-73752 
173752 
,74415 
,14056 
,75959 
.TI060 
*78301 
,80581 

,91224 
,90393 
-92403 
-92851 
-93750 
.00000 
.00000 
m 13324 
,34979 

3.23911 

.n4992 

3.50663 
3.52769 
3.47626 
3.52769 
3.53848 
3.53048 
3.53048 
3.53848 
3.53848 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  t h e  I n t e r n a t i o n a l  System o f  U n i t s :  

1 inch  = 25.4 mm; 1 p s f  47.88 N/m2. 



0 
0 

TABLE I l l . -  TABULAR L I S T I N G  OF DATA* FOR BLUNT CONE; M,= 4.63 

(a) a 0' 

O r i f i c e  8,del rr - 5 ,  i n .  
0 = 22.5', p+ = 7923.4 p s f  0 = O.Oo, p+ = 7923.4 ps f  I 

I - 
1 1 '  PSf 
- 
66b.I 
653.3 
629.3 
620.9 
613.1 
601.1 
600.5 
596.5 
5Y0.9 
505.0 

M1 
.00000 
.o2200 
e23201 
.27130 
,3009) 
.3P302 
e3b96b 
, 3 1 0 0 1  

.bo109 
,41228 
,42687 
,43160 
ab5163 
b6539 
.b'122b 

,52133 
-5b3b1 
-5lb21 
.6Ob29 
-66063 
-75680 
.00000 
.2l220 
.25923 
-28501 
e3136b 
-33155 
e35703 
-31326 
-38890 
.bOb23 
sb15bI 
ab3359 

~46509 
.be202 
mb9P60 
-52130 
-5.033 
,57135 
.60760 
e61212 
.15b91 
,32823 
ab1228 
.4800S 
.61911 
-30137 
-39666 
.b1530 
-60162 

3.13813 
3.bb807 
3.b6025 
3eb6025 
3.b6025 
3.52403 
3.57b03 
3.52b03 
3.57683 
3.57.03 

.3ni9z 

.5n200 

,41777 

.DO0 

.200 

.e00 

. h O U  

.uno 
1 . 0 0 0  
1.200 
1.400 
Ish00 

2.000 
2.200 
7.600 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.100 
b,000 
4.200 
..*oo 
.ZOO 
,600 

i.nno 

.6no 

.mo 
1.uno 
1.200 
1.600 
1.600 
1.800 
2.000 
2 . 2 ~  
2..00 
2.600 
2.800 
3.000 
3.200 
3.600 
3.600 

1.000 
b.200 

1.000 
2.000 
3.000 
4 . 0 0 0  
1.000 
2.000 
3.000 
b.000 
4.817 
5 . 6 ~  
5.921 
6.452 
6.917 
6.977 
6.652 
5 . 9 7 1  
5.402 
6.811 

3.800 

4 . 4 0 0  

.000 

.025 
,osn . 0 76 
.I00 
.I25 
,150 
.115 
.20n 
.225 
.25n 
.215 
.310 
.325 
.35O 
.319 
.IO0 
,425 
.b50 
,415 
.500 
.525 
.55n 
.025 
,050 
,075 
,100 
.I29 
.15n 
,175 
,200 
.225 
.25n 
.215 
.300  
.325 
.35n 
.315 
.LOO 
.b25 
.b5n 
.bl5 
.50n 
.525 
.550 
.I25 
,250 
.315 
.500 
.125 
.25n 
.315 
.500 
.61n 
,615 
.7bI 
.a01 
,872 
.e12 
.eo1 
.lbI 
.615 
.610 

660.5 
6b9.1 
625.9 
616.2 
610.2 
603.0 
591.0 
592.2 
5H1.6 
585.0 

516.6 

561.0 
562.2 
556.2 
549.0 
561.9 
532.3 
521.5 
509.5 
4Hb.3 
445.9 
653.1 
631.5 
623.0 
615.8 
609.8 
609.0  
600.2 
599.6 
590.6 
585.8 
583.b 
571.3 
511.3 
566.5 
560.5 
556.5 
561.3 
531.h 
526.8 
513.6 
b01.1 
b52.7 

582.6 
556. 2 
505.9 
601.6 
504.h 
559.3 
511.2 
lb.1 
9.5 
9.3 
9.2 
R.9 
1 . R  
7.8  
1.9 
1.R 
1 . P  

580.2 

5 7 i . n  

601.8 

1.022 
1.791 
l.122 
1.695 
1.618 
1.651 
1.640 
l.62h 
1.616 
1.606 
1.592 

1.568 
1.5% 
1.561 
1.523 
1.503 
1.482 
I .a55 
1.426 
1.390 
1.318 
1.200 
1.H00 
1.139 
1.11b 
1.694 

1.582 

1.617 
1.663 
1.649 
1 - 635 
1.622 
1.608 
1.601 
1.504 
1.561 
1.553 
1.53h 
1.510 

1.470 
lab39 
1 *bOZ 
1.326 
1.226 
1.671 
1.599 
1.523 
1.380 
1.610 
1,601 
1.532 
1.395 
-e025 
-a039 

-.Ob0 
-.Ob1 
-.Ob1 
-.Ob4 
-.Obb 
-.Ob* 
-.0bb 

1.698 

-.o*n 

~ 0 0 0 0 0  I 661.9 1.125 
~09920 651.1 1.195 

625.9 
616.3 

606.3 
b l n . 3  

59a.1 
593.5 , 
519.9 
589. I 

1 - 0 1  I64 
,99515 
~95666 
-91200 
,93284 
,92361 
.91451 
.VO?I8 
a90168 
-09b35 

~ 0 8 3 3 5  
.01602 

. 8 n m  

28.39165 
21.9701b 

.00000 
,00339 
~25230 
~293b1 
.31613 
,33811 
-35960 
,31566 
~ 3 8 1 3 1  
.bn260 
e41375 
sb7469 
sb3499 
eb5298 
ab6610 
.bROl8 
.b9991 
.51933 

1.03+ 
1.803 
1.73b 
1.110 
1.690 
1.613 
1.652 
1.635 
1.625 
1.601 
1.591 
1.503 
1.513 
1.559 
I.5bb 
1.529 
1.508 
1.107 
1.463 
I s.29 
1.395 
1.319 
1.213 

1.1b6 
1.71R 
1.701 
1.6811 
1.667 
l.bb6 
1.632 

i . m i  

28.51193 
20.05465 
21.02512 
26.66b10 
26.35592 
26.0905b 
25.11968 
25.57230 
25.31181 
25.120b9 
2b.96606 
2b.16015 
21.60573 
24.39982 
2b.19391 
23.93653 
23.62161 
23.31882 
22.950b0 
22.bb312 
21 .92095 
20.19647 
19~20010 
20,11915 
27.19134 

26.52516 
26 e 21192 
26.00010 
25.69106 
25.4910b 
15.20122 
25,01139 
2b.92227 
2b.6631b 
2b.45692 
21.19839 
23.93906 
23,68133 
23.31939 
23.00915 
22eb9209 
21.81162 
20.73b09 
19.23b62 
26.0b701 
24.96606 
23.03350 
21.61151 
26.31033 
25.18080 
2b.01321 
21.91503 

26.1~369 

,25291 
,79307 
~31115 
.3b336 
.%bob 
,31995 
~39157 
.bO29b 
..I115 
ebZA62 
.4b203 
,456lb 
.41039 
.b ( l? l I  
.50615 
~52596 
.55102 
,51151 
-60854 
.66900 
.16Obl 
ro.939 
~27551 
-26507 
,2952. 
~31852 
.33611 
.35311 
.360bb 
~38524 
ab0051 
.bo001 
eb2643 
.bbb26 
.b582O 
sb152b 
.b9192 
-51151 
,53101 
-56.90 
,59833 
~66302 
.1&505 
~32600 
e41039 
.b8111 
.61111 
~3274b 
ab0133 
.41H60 
.60b31 

3.12194 
3.b7012 
3.44016 
3.b52b2 
3.b1102 
3.51132 
3.57132 
3.51132 
3.57132 
3.57132 

1.123 
1.695 
Ish18 
1.661 
1.644 
1.630 

I.hOh 
1.594 
1.505 
1.517 
1.59 
1.5bb 
1.531 
1.510 
1.489 
I.46h 
1.431 
1.391 
1.325 
1.215 
l.801 
1.145 
1.11' 
Ish91 
1.679 
I-bbh 
1.648 
1.645 
1,624 
1.h10 
1.600 
1.583 
1.576 
1.552 
1.531 
1.521 
1.696 
1.112 
I.*bI 
I.LO0 
1 321 

1.620 

26.8L062 
26.b3115 
26.l1990 
25.92201 
25.66564 
25.45990 
25.30560 
25.09986 

a 
9 
6 
I 
1 
P 

10 
11 
12 
13 
1. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
21 
29 
30 
31 
32 
33 
3. 
35 
36 
31 

39 
b0 
bl 
b7 
43 
bb 
b 5  
b6 
b7 
b8 
b9 
50 
51 
52 
53 
51 
55 
56 
57 
5n 
59 
60 
61 
62 
63 

31 

,94182 2bsL322b 
~93266 26111512 
a92161 25.1h651 

a90510 25.40315 
,89968 25.219bR 
,89118 25.09520 

~88136 24.71523 
m01b03 26,52953 
.e6610 2b.32384 
. I 4 9 3 1  PI.Il81b 

73.Rh101 
23.55217 
23.21392 

.9125l 25.60945 

.un6m 24.88951 

-95011 
.93911 
,92993 
191893 
-90916 
.PO126 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
100 
100 
180 
I10 
100 
180 
100 
100 

180 
180 
100 
I10 
1 80 
I00 
180 
180 
180 

180 
180 

90 
90 
90 
270 
270 
270 
210 

0 
0 
0 
0 
0 

IHO 

180 
1 80 
I 8 0  

i n n  

i n n  

90 

I no 

5.1.4 
571.0 
513.1 
561.3 
563.5 
558.7 
551.5 
5..,1 
53h.n 
526.0 
512.n 
b8h.R 
111.6 
655.b 
633.1 
62z.e 
6111.8 
610.8 
605.9 
599.9 
59H.1 
591.5 
506.6 
583.0 
511.0 
514.h 
566.1 
561.3 
515.2 
54h.R 
5 3 0 . 3  
5 2 1 . 9  

b01.1 
452.6 
605.5 

555.1 
501.1 

58h.6 
561.3 
511.8 

I..? 
9.3 
9.2 

8 . 8  
7.9 
7.7 
1.1 
1.1 
7.9 

513.n 

581.9 

61n.n 

9.0 

2I.Pb556 
24.79126 

21.31910 
Zb.llbO5 
23.96031 
23.65911 
23.35110 
22 9 991 06 
22.41612 
21.9h230 

19.23631 
28.1 I639 
21.10436 
26.1103b 
Zbsb59b4 

25.9P3b2 
25113b52 
25.6R21b 
25.31201 
25.16b95 
25.00961 
24.75071 
Zb.h.115 
21.2'1169 
21.01151 
23.81861 
23.b5622 
23.09316 
22.6711b 
22,00630 
2O.91901 
19. b11b0 
25.97b2b 
2b.94556 
23.RIb01 
21 -05311 
26.2005b 
25.16495 
21.01157 
21.95b60 

e63003 
.39910 
a39292 
.30615 
,3193'1 
e33013 
.33195 
-33195 
.33195 
.33813 

26.5~552 

20.88226 

26.znn54 

59l;r 
516.h 
513.0  
568.2 
563.6 
551.4 
550.2 
543.0 
534.h 
52P.6 
510.h 
b0b.3 
641.1 
656.2 
633.3 
623.7 
617.1 
61s.. 
605.6 
5W.b 
593.h 
500.8 
503.9 
580.3 
574.3 
569.5 
563.5 
551.5 
551.b 
5b3.0 
535.8 
523.1 
509.3 
b02.8 
447.9 
606.5 
581.6 
555.0 
501.6 
612.R 
506.4 
559.0 
511.1 

14.5 
9.2 
9.1 
9.1 
9.1 
H.3 
8.1 
8 . 3  
8.3 
8 . 3  

~06911 
.Ab201 
-05290 
.0b189 
-03009 
.BIB05 
,19971 
-78136 
.74101 
ah8b15 

l.OOb09 
a96909 
.95b35 
.9b51b 
,93100 
~92611 
.PI566 
e90029 
-90092 
e89355 
.neeo2 
.81081 
.871bb 
-06223 
~05302 
e04301 
-83091 
-01985 
~ 0 0 1 b 3  
-11932 
-73079 
,68536 
,92810 

-8.923 
.I7219 
,93117 
,89723 
.05610 
-10301 
.02215 
.01b12 
,01387 
,01381 
,01381 
~01266 
a01266 
~01266 
.OD66 
a01266 

,80950 

22.R3252 
22.36910 
21.R55b6 
211.1755b 
19.12995 

21.0H031 
26.77113 
26.b1755 
26.15951 
25 e953 18 
25.1b619 
25.5bObl 

zn.nii05 

.HI921 
,80081 
. m 5 6  

.6n547 

.7b101 

1.001Y3 
~96062 
195202 
-96219 
,93357 
-92619 
.PI696 
-91512 
~90405 
e09661 
-89113 
.e8191 
.ni022 

.8579:! 

.n35i8 

.n2201 
,806~6 

-86530 

.HL070  

~18.12 
s 14538 
ab9101 
-92551 

-0b053 
-11156 
,93351 
,89661 
a05192 
,10228 
a02245 
* 0 1 4 Z b  
~ O l b f l O  
,01316 
e01352 
.01201 
.01183 
a01183 
.01113 
.OlZO? 

.enem 

e5blb3 
-51226 
.bo236 
-66382 
.?5r04 
.00000 
,21309 
~ 2 6 5 9 1  
-29132 
,314v2 
,33719 
-35610 
.3582b 
,38236 
e39703 
.bnPlb 
sb2153 
.b3+11 
sb5936 
eb1.305 
.bR983 
e51278 
e53518 
.56329 
.59900 
.66116 
.1b492 
.33140 
eb1315 
sb9013 
~62013 
,31492 
~39703 
e41305 
.60201 

3.12931 
3.bb19b 
3.b5390 
3.16609 
3.b1051 
3.55040 
3.51282 
3.51202 
3.57202 
3.55Rb0 

25.33402 
25.17163 
25.02bbb 
24.7h6.5 
21.50817 

21.OIIlO 
23mI8612 
23.6165+ 
23.06316 
22.59939 
22.03183 
20.89610 
19.40039 
26.01227 
24.99236 
23.96101 
21.70118 
26.05631 
25.0160b 
23.99250 
21.92863 

,63137 
.4013b 
.*no55 
.39316 
,31010 
,31266 
,33266 
.332b6 
-33266 
.33266 

2b.3nPo8 

1.618 
1.605 
1.59b 
1.511 
I a563 
1.546 
1.529 
1.512 
1.401 
1. b61 
1.b32 
1.391 
1.315 

1 1.215 
1.669 
1.591 
1.522 
1.318 
1.607 
1.611 
1.536 
1.398 
-.O25 
-.Ob0 
-.041 
-.Ob1 
-.Ob1 
-.Ob3 
-.Ob3 
-.Ob3 
-.Ob3 
-.Ob3 

1.221 
1.664 
1.596 
1.520 
1.3lh 
Ish79 
1.610 
1.539 
1.39b 
-.025 
-.Obn 
-.o+n 
-.Ob1 
- s o 1 1  
-so44 
-.Ob5 
-.n15 
-.Ob5 
-.Ob4 

-62164 
-39621 
-38938 

.I9930 
~35522 
135522 
~35522 
-35522 
-35522 

. ~ R W B  



- . O W  

-1044 
-01217 .0121? 
,01217 

TABLE 1 1 1 . -  TABULAR L I S T I N G  OF DATA* FOR BLUNT CONE; M,= 4.63 - Continued 

(a) a OO - Concluded 

1 
2 
3 
4 
5 
6 
7 
H 
9 

1 1  
12 
13 
14 
15 
16 
17 
1R 
19 
20 
21 
22 
23 
24 
25 
26 

2R 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4h 
4? 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5R 
59 
60 
61 
62 
63 

i n  

27 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

n 

n 
n 
n 
0 

0 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
1HO 
180 
180 
180 

.000 

.PO0 
,400 
-600 
. B O O  

1.000 
1.200 
1.400 
1.600 

2.000 

2 . 4 0 0  
2.bOO 
1 . 8 0 0  
3.000 

1.800 

2.200 

3.200 

.oon 

.025 
,050 
.075 
.loo 
.125 
.150 
,175 
.200 
.225 
.25n 
-275 
.300 
.325 
.350 
.375 
.&on 

1.833 
l.aO4 
1.737 
1.710 
1. b89 
1.672 
1.652 
1.641 
1.631 
1.614 
1.597 
1.587 
1.573 
1.559 
1.542 
1.525 
1.508 
1 . U 8 4  
1.460 
1.425 
1.391 
1.322 
1.213 
1,804 
1.745 
1.711 
I .690 
1.673 
1.656 
1,642 
1.625 
1.611 
1,597 
1.587 
1.570 
1 , 5 4 9  
1.535 
1.518 
1.501 
1.480 
1.453 
1.425 
1.3A4 
1.311 
1.211 
I e $65 
1.597 
1.525 
1.388 
1.687 
1.615 
1.542 

-.025 
-*Ob1 
-.042 
-.Ob2 
-.Ob3 
-.044 
-.044 
-so44 

-.044 

1.401 

-.w 

1.01595 
1.00 12R 
,96461 
.94991 
,93893 
.9297h 
~91876 
,91326 
a90776 
,89859 
-88942 
,88397 
a87658 
.869%5 
.86008 
.95091 
.84174 
.n289n 
mu1606 
,79772 
.77939 
074271 
.be403 
1.00022 

.96891 
,95049 
.93943 
-93022 
.92101 
,91365 
~ 9 0 4 4 4  
-89707 
,88970 
.ne417 
,97496 
nu6391 
a U5654 

20151265 
24.10092 
27.07158 
26.69984 
26.35104 
26.09371 
25.78491 
25.63051 
25.47611 

.00000 663.9 
,00000 655.6 
,22748 632.0 
,27187 623.2 
,30139 616.0 
,32423 608.8 
,35003 601.6 
,36238 596.8 
,37441 594.4 

1.833 
1.809 
1.744 
1.717 
1.696 
1.676 
1.655 
1.641 
1.635 
1.617 
1.604 
1.593 
1.580 
1.566 
1 a 552 
1.532 
1.514 
1.490 
1.463 
1.432 
1.394 
1.322 
1.213 
1.804 
1.732 
1.708 
1.687 
1.666 
1.649 
1.642 
1.618 
1.608 
1-590 

1.563 
1.549 
10535 
1.518 
1.501 
1.473 
1.449 
1.418 
1.380 
1.308 
1.208 
1.669 
1.600 
1.528 
1.391 
1.690 
1.621 
1.542 
1.404 
-e026 
m . 0 4 1  
..Ob3 
- a 0 4 3  
..Ob4 
-.044 

1.580 

1.01595 
1.00312 
,96827 
,95360 
,94260 
~93160 
a92059 
,91326 
,90959 

28.51265 
28.15238 
27.17451 
26.76278 
26.45398 
26.14518 
25.83637 
25.63051 
25.52757 
25.27024 
25.06437 
24.90997 
24.70410 
24.49824 
24.29237 
23.QR357 
23.72623 
23.36596 
22.95423 22.49103 

21.92489 

.ooooo 

.on000 
663.9 
654.4 
630.4 

613.6 
607.6 
600.4 
595.u 
593.2 
587.? 
581.2 
577.7 
512.9 
568.1 
562.1 
556.1 
550.1 
541.7 
533.3 
521.3 ~ 

509.3 
ra5:4 
447.0 
653.7 
633.2 
621.2 
613.9 
607.9 
601.9 
597.1 
591.1 
586.Z 
581.4 
577.4 
571.R 
564.6  
559.8 
553.7 
547 a 7 
540.5 
530.9 
521.2 
506.~1 
481.5 
446.6 i 
605.2 
581.2 
556.1 
508.1 
612.7 
587.4 
562.2 
512.R 
14.5 
9.1 
8.8 

H.4 
7.R 

620.8 

8.6 

7.4 

..-.. 
,21511 
,26140 
,29183 
.31977 

,37044 
25.21877 
24.90144 
24.R0704 

,39385 588.4 
-41261 583.6 
.4?358 580.0 
,43791 57503 
045194 570.5 
,46908 565.7 
.bR585 558.5 
-50228 1 552.5 
,52478 544.1 
,54678 ' 534.5 
.57?49 ' 523.7 1 ,60750 510.5 

I ,66596 
.?5699 

-90042 
,89309 
188758 

24.60 1 1  7 
24.39530 
24013797 
23.08063 

,88025 
087291 
,86558 
,85451 
,84540 
,83257 
.81?90 
,80139 
.I8122 
,74271 
,68403 
1.00022 
-96154 
.94864 
,93759 
,92654 
~91733 
,91365 
,90075 
,89523 
,88602 
,88049 
,81128 
e86391 
,85654 
,84733 
,83812 
-82339 
,81049 
e79391 
,77365 
,73491 
,68155 
,92791 

,43079 
.44496 

23.62330 
23.26303 
22.90276 

.49=,74 
3.400 
3.600 
3.800 
4.000 
4 . 2 0 0  
&.no0 
,200 
,400 
-600 
.a00 
1.000 
1.200 
1.400 
lsb0O 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 

3 . 4 0 0  
3.600 
3.800 

180 ' 4.000 
180 ' 4.200 

90 ' 1.000 

3.2no 

180 4.600 

. ~. 

.425 , 
,450 
.475 22.38809 

21.87342 
20184409 
19.19715 
28.07114 
27.19230 
26.67534 
26.36516 
26. 10668 
25,84819 
25.64141 
25.3H293 
25.17619 
24.9h936 
24.81 427 
24.55578 
24.24561 
24.03882 

,57141 
,60152 
,66596 
,75699 
.00000 
,23737 
.?1547 

.5on 
is25 

,025 
- 0 5 0  

.55n 
4e5;4 
44? . 0 
653.7 
628.4 
620.0 
612.7 
605.5 
599.5 
597.1 
588.7 
585.0 
579.0 
575.4 
569.4 
564.6 
559.8 
553.7 
547.7 
53R.  1 
529.7 
518.8 
505.6 
480.3 
445.4 
606.4 
582.4 
557.3 
509.3 
613.9 
589.9 
562.2 
514.0 
14.3 
8.9 
8.4 
8.3 
8.0 

20.8;409 
19 0 197 15 
28.07114 ,00000 

,21290 
~27032 
.30009 
,32311 
,34487 
,36152 
,38151 
,39700 
,41204 
,42307 
,44103 
,46196 
,47559 
,49229 
,50067 
,52795 
,55309 
,57770 

26.98551 
26.62364 
26 31 346 
26.00328 25.74480 

25.64 141 
25.27953 
25.32444 
24.86596 
24.71 087 
24.45239 
24.24561 
24.03882 
23.78034 
23.52186 
23.10829 
22.74641 

.075 
,100 
.125 
.150 
,175 
.20n 
,225 
.25n 
-275 

-30481 
033195 
-35327 
,36152 
.SO933 
-40080 
,41942 
-43032 
-44808 
,46196 
,41559 
,49229 
,50867 
,53429 
,55620 

,61616 
.678lO 
,76080 
m3286S 
.bo891 
$48252 
e60750 
,30009 
,38545 
,46880 
,59586 

3,14590 
3.47266 
3.51139 
3.52483 
3.55258 
3.55258 
3.55258 
3055258 
3.55258 
3.55258 

,50378 

,300 
,325 
,350 
.375 
.4on 
,429 
,450 
.475 
-500 I 
.525 
.550 
-125 ' 

,84133 23.78034 
-83812 23.52186 
~82707 23.21168 
,81233 22.79811 
-79760 , 22.3R454 
,77549 ' 21.70418 
.73681 20.67855 
,68339 19.17936 
-92609 25.99077 

,61379 
,67522 
,75797 
,31301 I 

90 2.000 
90 3.000 
90 4.000 

,250 
.375 
.500 
.125 
.25n 

,88942 
.85091 
,77755 
.93759 
.R9891 
,86023 
~78470 
,02216 
,01388 
~01339 
-01315 
-01291 
~01193 
,01193 
,01193 
e01193 
~01193 

24.96144 
23.R.9063 
21,82196 
26.31346 
25.227A4 
24.14221 
22.02266 

,62190 
,31954 
.37587 

,41261 
.4R585 
,61047 
,30481 
,39318 
,46880 
,59886 

3.45996 
3.48503 

3.13~15 

-89125 
-85274 
,77939 
,93943 270 1.000 

270 2.000 
?70 3.000 
2 1 0  4.000 

0 4.877 
0 5.402 
0 5.977 

26.36516 
,90259 
,86023 
,78655 
,02191 
,01363 

25,33123 24.14221 

22.07436 
,61481 
-38255 

,375 
,500 
,610 
,675 
.741 
.a07 
.87? 
.872 
.807 
.741 
.675 
.610 L 0 b.452 

0 6.977 
180 I 6.977 

.%Go4 
,36220 
.33487 
,33487 
,33487 
.33487 
,33487 

3.49793 
3,51110 
3.56661 I 8.0 
3.56661 0.0 
3.56661 R.0 

180 6.452 
18fl I 5.9?7 _ _  . .  
180 5.402 
180 1 4.877 

*The following conversion factors can b e  used to convert these data to the International System of Units: 
1 inch 25.4 mm; 1 psf = 47.88 N/m2. 



TABLE I l l . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M , E  4.63 - Continued 

O r i f i c e  9,deg s, i n .  
0 E O.Oo, p +  E 7923.4 ps f  fl E 22.5', p+ E 7923.4 p s f  I - 

cp 
- 
11' psf 
- 

- 
cp 
1.775 
1.700 
1.590 
1.583 
1.576 
1.556 
1.549 
1.535 
1.5217 
1.518 
1.508 
1.497 
1.681 
1.477 
1.463 
1.446 
1.432 
1.415 
1.395 
1.361 
1.340 
1.201 
1.182 
1.799 
1.778 
1.751 
1.730 
1.113 
1.102 
1.685 
1.675 
1.664 
1.6b7 
1.640 
1.623 
1.606 
1.589 
1.572 
1.551 
1.521 
1.503 
1.468 
1.427 
1.351 ' 1.241 
1.556 
1.504 
1.643 
1.329 
1.720 
1.658 
1.57~ 
1.434 
-so25 
..Ob1 
..042 
-.Ob3 
- s o 4 3  
-.Ob4 

I -.a44 
1 - .Ob4 

-a044 
I . 0 4 3  

P P t ,  2 Pi /pm 

27.51216 
26.17370 
21.16956 
26.77099 
24.1 h956 
24.01529 
2 3 ~ 7 4 8 1 7  

23.50104 
23.39819 
23.24392 
23.08965 
22,98680 
22,83252 
22.67825 
22,47255 
2712h685 
22.06115 

21.44406 
21 ,OR409 
20.1584L 
18.71855 

20.15166 
27.19008 
21.68617 
21.?735b 
27.11023 
26.91196 
26.7053b 
26.65369 
2h.34376 

23.60389 

21.80403 

28.2n332 

P1/Pt, 2 
641.3 

5 6 3 . 4  
564.6 

609.0 
,16882 1 642.6 
e32164 611.4 
.46100 568.3 
.be360 568.7 
~ 4 6 1 0 0  565.9 
.&??I2 562.3 
,49311 557.5 
e50350 553.9 
,50998 550.3 
~51640 567.9 
.5?596 546.3 
~53543 541.9 
e54169 538.3 
~55102 534.7 
,56020 531.1 
.57150 526.3 
058462 521.5 
a5Q662 515.5 
~61150 509.5 
,63210 501.1 
,65248 491.5 
.7Obll 472.4 
.71319 437.6 
,00000 656.3 

,11166 6b6.3 

e20256 632.7 
,21564 621.4 
-24554 62l.r 
,26729 617.1 
,27249 61L.? 
,30205 608.1 
-32047 
,33806 
.35007 
.37522 
,39051 
.41718 
.49239 
e41009 

.on000 650.3 

.13935 637.n 

1.770 
I s h 8 1  
1.558 
1.558 
1.551 
1.5Ll 
1.527 
1.517 
1.506 
1.500 
1.689 

1.*72 
1.462 
1.452 
1.138 
1.424 
1,407 
1.390 
1.366 
1.339 
1 .28b 
1.10h 

1.192 
1,775 
1.755 
1.7*1 
1.72I 
1.710 
1.699 
1.689 
1. b72 
1,658 
1.644 
1.631 
1.617 
1.596 
1.519 
1.555 
1.527 
1.*93 
1.452 
1.312 
1.259 
1.578 
1.530 
IsL65 
1.339 
1.672 
1.610 
1.538 
1.600 
-.O24 
-so39 

-.Ob1 
- .Ob1 

-.Ob4 
- . 0 4 4  
..014 
-.Ob4 

1.482 

l.Hln 

- .040 

-.Ob* 

27.56614 

24.31752 
24. 31752 
24.2?466 
24.12038 
23.91466 
23.7h037 
23.60608 

23.34893 
23.24608 
23.09179 
27.93750 
22.7R321 
22.57149 
22.31118 
22.ll463 
21.85148 
21.49748 
21.08604 
20.26317 
18.77172 
28.15428 
27.89598 
27.63768 
27.32173 
27.121 09 
26.91446 
26.65616 
26.50110 
26134620 
26.08191 
25.01 121 
25.61463 
25.46800 
25.26136 
24.95141 
24.69311 
24.33149 
23,91822 
23.40163 
22.71112 
21.59356 

24.68610 
23.96609 
22.98893 
21.08604 
26.01791 
25.15804 
24.01320 
22.00683 

ah4358 
-41325 
,39292 
.37938 
e37938 
,34550 
.33873 
,33813 
.33873 
,33813 

26.~789~ 

23.5n322 

19.8~~80 

-16026 
~31240 
.45314 
.45314 
,46003 
.&in24 
,48365 
,49357 
.50337 
.51984 
,51946 
.57503 
.53530 
~54468 
.55399 
e56628 
.51845 
.59351 

,62906 
.65237 
-69832 

.00000 

.09292 

.I9538 

.22lbl 
~24527 
e21224 
.28736 
,30183 
~39413 
,34715 
135889 
~31504 
.39068 
.41333 
e43155 
a45623 
ab8342 
a51619 
.%bo8 
-62357 
-71900 
-43204 
.41032 
.54156 
,65237 
.32473 
139833 
a47334 
.59978 

3.11502 
3 9 41 866 
3.41390 
3.47851 
3.47851 
3.54645 
3.55848 
3.55048 
3.551148 
3.55840 

. ~ O R L Z  

.1n028 

I ~ R Z O  

643.6 
611.3 
578.9 
576.5 
576.1 
566.9 
564.5 
559.1 

~90481 
-94452 
-80583 
~88216 
~87850 
-86749 
-86382 
-85649 
a85282 
a84732 
t84102 
-83631 
~83001 
-82531 
.81791 
.a0080 
~80141 
,19230 
,70129 
-76662 
-75195 
.72071 
~66758 
~99736 
,98632 
.9716O 
~96056 
-95136 
.9L584 
e93663 
-93111 
~92559 
,91639 
e91271 
~90351 
.A9431 
.80511 
,87591 
.86407 
e85199 
.a3911 
,82071 
,79862 
.75814 
,69926 
-86749 
.a3998 
180697 
a74645 
~95504 
,92191 
e87959 
,80230 
.O2216 
.01364 
-01315 
a01291 
.01291 
.01218 

.Ol218 

.01218 

.01242 

.0121n 

21.64027 
26.50790 

24.75786 
24.65492 
24.34609 
24.24315 
24.03126 
23.93432 
23.71990 
23.62549 
23.47107 
23.31666 
23.16224 
22.95635 
22.69900 
22.49311 
22,23575 
21.92692 
21.51515 
21.10338 
20 e 22836 
18.73560 
27.99083 
21.68097 
27.26782 
26.95796 
26.69914 
26.5648 I 
26.20659 
26.13166 
25.97673 
85-11 851 
25.61523 
25.35701 
25.09879 
24.84051 

24.27249 
23.91099 
23.54948 
73.03305 
22.41332 
21.21716 
19.62457 
24.34609 
23.57401 
22.64152 
20.94896 
26.80303 
25.87344 

22.51661 
,62190 
e38271 
-36904 
,36220 
,30220 

-34170 
-34170 

24,860a I 

24.58235 

24.611564 

.wire 

.34170 

.34854 

1 
2 
3 
4 
5 
6 
7 
I 
9 

1 0  
I1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

31 
32 
33 
34 
35 
36 
37 
30 
39 
4 0  
41 
42 
43 
4 4  
45 

' 4 4  
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
51 
5A 
59 
60 
61 
62 
63 

30 

1.767 
1.674 
1.544 
1.547 
1.5.4 
1.53b 
1.517 
1.506 
1.499 
1.493 
1.482 
1 . 4 7 2  
1.Lh5 
1. 455 
1.445 
1.631 
1.417 
1.404 
1.386 
1.362 
1.338 
1.217 
1.101 
1.813 
1.809 
1.785 
1.718 
1.751 
1.74. 
1.727 
1.113 
1 .?I0 
1.689 
1.675 
1.661 
Ish44 
1.630 
1.610 
1.593 
1.568 
1.541 
1.506 
1.465 
1.383 
1.266 
1.616 
1.561 
1.493 
1.356 
1.624 
1.561 
1.500 
1.369 
-.021 
-so36 
-.a39 
-.Ob0 
-.Ob0 
..Ob4 
-.OU 
..Ob& 
-,Ob4 
-.044 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
1RO 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
100 
180 
90 
9n 
90 
90 
270 
270 
21n 
7 1 0  

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

180 

~ 4 0 0  
.bo0 
-800 

i.uon 
1.200 
I.*00 
1.600 
1.800 
2 . U O O  
2.200 
2.a00 
2.bOO 
2.000 
3.000 
3.200 
3.400 
3.600 
3.800 
*.on0 
6.200 
r.400 
,200 
,400 
.600 
, 8 0 0  

1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.*OO 
2.b00 
2.800 
3.000 
3.200 
3.400 
3 . 6 0 0  
3.800 
4.000 
4.200 

1.000 
2.000 
3.000 
6.000 
1.000 
2.000 
3.000 
4.000 
b.811 
5.402 
5.977 
*.*52 
0.911 
6.971 
6.452 
5.971 
5.*02 
4.877 

4.600 

.loo 

.125 

.150 

.I15 

.zoo 

.225 
,250 
.275  
.300 
.325 
.350 
.315 
.+OD 
.425 
,450  
,475 
.500 
.525 
.550 
.025 
.050 
.a15 
.lo0 
.I25 
.15n 
-115 
.200 
.225 
,250 
.275 
,300 
,325 
.350 
.375 
.LOO 
,425 
.45n 
-475 
.500 
.525 
.550 
.I25 
.25n 
.315 
,500 
.125 
.a50 
.375 
,500 
,610 
.619 
.741 
,807 
.a77 
.87? 
,807 
-741 
,675 
.610 

563;. 
559.8 
553.8 
550.2 
547.8 
545.4 

538.3 
535.9 
532.3 
528.7 
523.9 
519.1 
51b.3 
50P.3 
499.9 
491.5 
469.9 
436.4 
657.5 
656.3 
6.7.1 
645.6 
635.P 
633.4 
627.4 
622.5 
621.3 
616.1 
609.3 
604.5 
598.5 
593.6 
5 8 6 . 4  
580.L 
572.n 
562.3 
550.3 
535.8 
506.9 
466.0 
580.6 
569.6 
545.4 
491.5 
591.7 
572.0 
547.9 
502.1 

15.1 
10.0 
9.8 
9.3 
9.2 
7.9 
7.8 
7.8 
1.8 
1.1 

541.8 

557.3 
553.7 
550.1 
546.5 
5*2.9 
539.4 
534.6 
528.6 
523.8 
517.8 
510.6 
501.0 
491.4 
471.0 
436.3 
651.8 
64e.6 
635.0 
627.7 
621.7 
618.1 
612.1 
608.5 
60*.9 
598.9 
596.5 
590.5 
584.4 
518.4 
572.6 
565.7 
550.8 
549.4 
536.3 
521.9 
495.5 
451.n 
566.9 
549.9 
5 2 7 . 4  
487.8 
624.1 
602.5 
5 7 k . 8  
526.3 

14.5 
8.9 
8.6 
8.6  
8.4 
8.0 
8.n 
8.n 
8.0 
8.1 

,80073 
~79340 
.70608 
.17691 
mlb409 
.'I5176 
.71028 
~66697 
1.00493 
1.00309 
,99021 
e98653 
.91180 

,95897 
,95156 
e9.912 
-93867 
-93131 
,92395 
-91474 
.90738 
-89634 
-88714 
a81425 
-05953 
.8bll2 
.81904 
.71486 
*I1229 
,89968 
.01036 
.e3372 
.76042 
e90370 
.a1425 
.e3744 
.76150 
-02419 
.01621 
.01500 
,01427 
*01403 
.01210 
.01185 
~01185 
.01185 
e01234 

.96n12 

26.13114 
25.93052 
25.67225 
25.46563 
25.1551 1 
24.89144 
21.53585 
24.12262 

22.98b22 
2 1 . 7 4 6 5 2  
19.99026 
25.74948 
24.42669 
23.39819 
21.34121 
25.36233 
24.53585 
23,50277 
21.53990 

,61889 
~45.86 
.I2091 
,10055 
-39316 
.33945 
.33266 
133266 
e33266 
.34b24 

23.60607 

603.3 
598.5 
593.1 
588.9 
501.7 
575.6 
567.7 
557.6 
5.5.5 
531.1 
503.4 
463.6 
575.5 
551.7 
535.9 
491.5 
608.1 
506.5 
561.7 
513.0 
15.0 
9.h 
9.7 
1.8 
n.8 
n.1 
1.9 
7.9 
1.9 
7.4 

e50337 
~5A173 
e61681 
.71341 
e39157 
.44982 
~51640 
,63795 
.38310 
~44239 
,50987 
,62664 

3.07907 
3.35202 
3.40586 
3.64046 
3.45242 
3.55698 
3.57 132 
3.57132 
3.57132 
3.54295 

.01*00 
e 0 1 3 5 2  
~01352 
-01231 
~01207 
.01201 
-01207 
,01207 

- _ _ ~ - - - ~  ~~-~ ----I- 
*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l  System o f  U n i t s :  1 inch  E 25.4 mm; 1 psf-= 47-68 N$. 



0 
0 

TABLE I I I .- TABULAR LISTING OF DATA* FOR BLUNT CONE; M,= 4.63 - Cont inued 

(b )  a 5O - Concluded 

1 
2 
3 
4 
5 
6 
7 
8 
9 

11 
12  
13  

15 
16  
17  
18 

20 
21 
22 
23 
24 
25 
26 
27 
2 e  
29 

i n  

14 

19 

30 
31 
32  
33 
34 
35 
36  
37 
38 
39 
40 
41 
4 2  
43 
44 
45 
46 
47 
48 
49 
50 

2: 
5 3  
54 
55 
56  
57 
58 
59  
60 
61 
62 
63 ’ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 
n 

n 

0 
0 

0 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
90 
90 

90 
270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

90 

- 

.000 

.200 
-400 
,600 
,800 

1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.600 
3.600 
3.800 
4.000 
4.200 
4.400 

,200 
0400 
,600 
,800 

1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 
4.000 
4.200 

, 4.400 
1.000 
2.000 
3.000 
4.000 
1.000 
2.000 
3.000 
4.000 
4.877 
5.402 
5.927 
6.452 
6,977 
6.977 
6.452 
5.927 
5.402 
4.877 

.oon 
,025 
,050 
.075 
,100 
.125 
,150 
,175 
.200 
.225 
.250 
.275 
,300 
,325 
,350 
,375 
,400 
.425 
-450 
.475 
.500 
,525 
.550 
,025 
.050 
,075 
. l o o  
.125 
.150 
,175 
.200 
,225 
-250 
-275 
,300 
.325 
,350 
,375 
-400 
.425 
.450 

,500 
.525 
.550 
.125 
~ 2 5 0  
,375 
,500 
,125 
,250 
,375 
.500 
,610 
,675 
,741 
,807 
.872 
.a72 
,807 
,741 
,675 
,610 

,475 

- 

642.4 
624.4 
593.2 
586.0 
581 .? 
575.3 
57n.5 
566.9 
564.5 
560.9 
557.3 
553.7 
548.9 
545.3 
540.5 
535.7 
524.5 
522.5 
515.3 
504.5 
495.n 
472.2 
43h.2 
645.2 
626.0 
616.3 
609.1 
603.1 
598.3 
593.5 
589.9 

581.4 
577.4 
571 . R  
567.0 
562.2 
556.2 
550.1 
541.7 
533.3 
523.6 
508.0 
482.7 
445.4 
560.9 
542.9 
523.7 
486.h 
633.2 
610.3 
583.8 
530.9 

14.5 
8.9 
8.4 
4.3 
8 . 3  
R. I 
8.1 
8.1 
R.3 
8.4 

586.2 

1,772 
1.720 
1.631 
1.611 
1.597 
1.580 
1.566 
1.556 
1.549 
1.539 
1.528 
1.518 
1 .so4 
1.494 
1.480 
1.46h 
1 .4bh 
1.429 
1.408 
1.377 
1.350 
1.285 
1.182 
1.780 
1.725 
1.697 
1 * h77  
1.659 
1.646 
1.632 
1,621 
1.611 
1.597 
1.587 
1.570 
1.55h 
1.542 
1.525 
1.508 
1.484 
1 .46n 
1.432 
1.387 
1.315 
1.208 
1.539 
1.487 
1,432 
1.32h 
1.745 
1.680 
1.604 
1.653 
-so25 
-so41 
-.043 
-a043 
-so43 
-a043 
-.Oh3 
-.Ob3 
-e043 
m.043 

,98294 
.95544 
-90776 
,89675 
,88942 
~ 8 8 0 2 5  
,87291 
-86741 
,86374 
~ 8 5 8 2 4  
,85274 
,84724 
-83990 
,83440 
.e2707 
.R1973 
-80873 
,79956 
m 78856 
,77205 
,75738 
-72254 
-66752 
.98733 
,95785 
,94312 
a93207 
.92286 
~ 9 1 5 4 9  
,90812 
090259 
,89707 
,88970 
,88417 
,87496 
-86760 
eR6023 
,85102 
.‘I4lfll 
,82891 
,81602 
,80128 
.77734 
-73865 
,68155 
,85824 
-83073 
,80139 
,74454 
,96891 
,93391 
,89338 
-81233 
,02215 
-01363 
-01290 
-01266 
,01266 
,01241 
mol241 
.01241 
,01266 
.01290 

27,54625 
26,81424 
25.47611 
25.16730 
24.96144 
24.70410 
24.49824 
24.34383 
24.24090 
24.08650 
23.93210 
23.77770 
23.57183 
23.41743 
23.21 156 
23.00570 
22.69689 
22.43956 
22.13076 
21.66756 
21.25582 
20.27795 
18.73394 
27,70926 
26988212 
26 46855 
26.15837 
25,89989 
25 m 6931 0 
25.48632 
25.33123 
25.17614 
24.96936 
24.81427 
24.55578 
24.34900 
24,14221 
23.8R373 
23.02525 
23,26337 
22.90150 
22.48793 
21.81588 
20.73015 
19.12766 
24.08650 
23.31450 
22.49103 
20.89555 
27.19230 .. ~ 

26.21007 
25.07275 
22.7981 1 

-62164 
-38255 
,36206 
,35522 
.35522 
i s4839  
.34839 
,34439 
,35522 
,36206 

,15696 
a24603 
.3744l  
,39765 
,41261 
,43079 
,46496 
,45540 
-46227 
,47247 
.ha252 
,49246 
-50553 
.51520 
,52795 
,54054 
,55916 
,57445 
,59257 
,61934 
s 64278 
m69750 
-78235 
,13510 
-24878 
.29046 
m31862 
,34061 
,35741 
,37363 
.3R545 
,39700 
,41204 
,42307 
a44103 
-45505 
,46880 
-48565 
,50215 
.52476 
.54686 
,57159 
6 1082 

,67233 
,76080 
a47247 
-5Rl60 
,57141 
,66308 
,21290 
~ 3 1 4 0 7  
,40457 
,55309 

3.13843 
3.47266 
3.51139 
3.52483 
3.52483 
3.53856 
3.53856 
3.53856 
3.52483 
3.51139 

643.1 
633.5 
611.9 
602.3 
596.3 
590.3 
584 e 3 
580.7 
578.3 
573.5 
569.9 
566.3 
561.5 
559.1 
554.3 
547.1 
539.9 

, 532.8 
I 524.4 

513.6 
501.6 
477.6 
439.2 
633.3 
608.0 
598.3 
592.5 
586.3 
583.9 
579.1 
574.3 
571.9 
565.8 
562.2 
557.4 
552.6 
549.0 
543.0 
536.9 
529 e 7 
521.3 
511.7 
497.2 
473.1 
439.4 
560.3 
543.5 
524.4 
489 s 6 
638.1 
616.4 
588.7 
536.9 

14.2 
8.7 
8.1 
8.0 
8.0 
7.8 
8.0 
8.1 
8.1 
8.3 

1 774 
1.746 
1.685 
1.657 
1.640 
1.623 
1,606 
1 a 595 
1.589 
1.575 
1.564 
1.554 
1.540 
1.534 
1.520 
1.499 
1.479 
1.458 
1.434 
1.403 
1.369 
1.300 
1.190 
1.746 
1.673 
1.646 
1.628 
1.611 
1.604 
1.591 
1.577 
1.570 
1.553 
1.542 
1.529 
1.515 
1.504 
1.487 
1.470 
1.449 
1.425 
1.398 
1.356 
1.287 
1.191 
1.537 
1.489 
1.434 
1.334 
1.759 
1.697 
1.618 
1.470 
-no26 
-.042 
-.043 
- . O M  
-e044 
-e044 
-.Ob4 
-e043 
- e 0 4 3  
- e 0 4 3  

198413 
,96944 
,93639 
,92170 
a91252 
190334 
-89416 
,88865 
,88498 
,87764 
,87213 
,86662 
-85928 
,85560 
,84826 
-83724 
-82623 
,81521 
,80236 

,76747 
,73075 
~ 6 7 2 0 0  
,96900 
-93031 
-91557 
-90636 
,89715 
,89347 
-88610 
,87813 
.87504 
-86583 
,86031 
a85294 
.845J7 
,84004 
,83083 
,82162 
,81057 
e79767 

,76083 
,72398 
,67240 
,85744 
-83173 
-80236 
e74911 
-97631 
,94321 
.90084 
,82162 
-02166 
,01339 
001241 
.01217 
.01217 
-01193 
001217 
,01241 
-01241 
,01266 

.7a583 

.?a293 

27.61946 
27.20783 
26.T7971 
25.86748 
25.60983 

1 25.35219 
25;094S4 
24.93996 
24.83690 
24.63078 
24.47620 
24.32161 
24.11550 
24.01244 
23.80632 
23.49715 23.18?98 

22.87880 
22.51810 
22.05434 
21.53905 
20.50848 
18.85955 
27.1q482 
26.10909 
25.69548 
25.43698 
25.17847 
25.07507 
24.86827 
24.66146 
24155806 
24.29955 
24.14445 
83.93764 
23.73084 
23.57574 
23.31723 
23.05872 
22074852 
22.38661 
21.97300 
21 -35259 
20.31856 
18.87093 
24.06397 
23.34256 
22;51810 
21.02377 
27. 49162 
26.47100 
25.281 87 
23.05872 

-60798 
,371112 
,34839 
,34156 
,34156 
,33473 
,34156 
,34839 
,34839 
-35522 

,15136 
,21104 
,30786 
-34329 
,36401 
.3R366 
140298 
~ 4 1 6 1 5  
,42147 
,43587 
,44646 
,45689 
,47056 
,47731 
,49063 
,51022 
,52940 
,54823 
,56981 
,59702 
,62669 
. 6 ~ 4 7 0  
,77547 
,21259 
,32291 
,35722 
,31742 
,39663 
e40440 
,41925 
,43371 
,44087 
045836 
,46816 
,48217 
;49545 
,50528 
,52163 
,53732 
,55607 
,57758 
,60114 
,63730 
,69525 
,77485 
,67396 
,51986 
-56981 
.&e8 
-18517 
-29023 
,38915 
-5‘1732 

3.55258 
3.56690 
3.55258 
3.53856 
3.53856 
3152483 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  t h e  I n t e r n a t i o n a l  System o f  Un i t s :  

1 inch  = 25.4 mm; 1 p s f  = 47.88 N/m2. 



TABLE I l l . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M m =  4.63 - Continued 

5 
h 
7 
8 
9 

10 
1 1  
12 
13 
I4 
15 
I6 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
21 
29 

31 
32 
33 
3. 
35 
36 
37 

39 
4 0  
4 1  
4 2  
4 3  
4 4  
45 
4h 
47 
48 
.9 
50 
51 
52 
53 
54 
55 
56 
51 
5 R  
59 
60 
61 
62 
63 

30 

39 

- 

O r i f i c e  e,deg s ,  in. s/d 

n I .on0 
o ,200 
n .ann 
n , 6 0 0  
0 .HOU 
0 1.000 
n 1.200 
0 lsb00 
0 1.600 
n 1.10o 
0 7.000 
0 2.200 
o 2.400 
0 2.600 
0 2.800 
0 3.000 
0 3.200 
0 3.400 
0 3.600 
0 3.800 
0 4.000 
0 6.200 
0 4.600 

180 .PO0 
18n .LOO 
180 , 6 0 0  
180 ,800  
180 1.000 
I a n  1.200 
190 1 .400 
I80 1.600 
180 1.800 
180 7.000 
I80 2.LOO 
180 2.600 
180 2.600 

180 3.000 
180 3.200 
180 3 . 6 0 0  
180 3.600 
180 3.P00 

180 2.100 

180 4.000 
180 4.200 
180 *.LOO 

90 1.000 
90 2.000 
9 0  3.000 
90 4.000 
270 1.000 
270 2.000 
770 3.000 
770 4.000 

0 4.877 
0 5.402 
0 5.927 
n 6.152 . . .. 
0 6.977 

180 6.977 
180 6.452 

180 5 . 6 0 )  
180 5.9~7 

iao b.tl7i 

.ooo 

.025 

.050  

.075 

.I00 

.I25 

.150 

.175 

.zoo 

.225 
,250 
.215 
,300 
.325 
,350 
,375 
.*on 
.425 
.45n 
.475 
,500 
,525 
.550 
.OZ5 
.o5n 
.075 
,100  
.l25 
.I50 
.I75 
,200 
,225 
,250 
.275 
. 3 0 0  
.325 
.350 
.375 
.LOO 
.425 
.45n 
.475 
.500 
.525 
.550 
,125 
.250 
,375 
.50n 
.125 
.250 
.375 
.50O 
.6ln 
,675 
.74I 
,807 
,877 
.e71 
.a07 
.741 
.675 
.610 

= 22.5O, p +  = 7923.4 p s f  . 

599.2 
546.2 
469.9 
483.1 
497.5 
49h.3 
49n.3 
490.3 

487.9 
487.9 
486.7 

481.3 
483. I 

479.3 
475.9 
473.5 
468.7 
465.1 
449.5 
422.0 
639.4 
656.3 
656.3 
653.8 

646.6 
646.2 
639.6 
635.n 
632.2 
628.h 
623.7 
620.1 
614.1 
608.1 
599.7 
591.7 
581.h 
569.6 
557.7 
523.8 
481.7 
5.9.0 
539.3 
520.3 
419.5 
550.3 
540.7 
523.8 
482.9 
16.1 
8.7 
1.1 
1.7 
8.1 
7.. 
7.4 
7.3 
7.3 
7.. 

489.1 

485.5 

480.7 

650.7 

1.643 
1..89 
1.217 
I.31b 
1.356 
1.352 
1.335 
1.335 
1.332 
1.328 
1 e328 
1.325 
1.321 
1.318 
1.314 
1.308 
1.301 
1.296 
1.287 
1.273 
1.263 
1.219 
1.140 
1.761 
1.809 
1.809 
1.803 
1.792 
1.782 
1.175 
1.761 
1.751 
1.161 
1.730 
1.716 
1.706 
1.689 

l.bb8 
1.624 
1.596 
1.562 
1.513 
1.431 
1.310 
1.503 
1.472 
1.421 
1.306 
1.506 
1 s 479 
1.431 
1.314 
-.OB6 
-.O42 

- .044 
- * O b 4  
-.Ob5 
-.Ob5 
-so46 
-.n4h 
..Ob5 

1.672 

-.n44 

.71645 
~71095 
.68713 
.64498 
-97732 
1.00309 
I. 00309 
e99941 
.99389 
.98837 
e98469 
,91732 
.97180 
,96628 
.96076 
-953.0 
,947~7 
,93867 
e92947 
-91659 
~90370 
.a8898 
~87057 
,84480 
,80063 
~73621 
983921 
,82272 
-79524 
.73294 

.82bLO 
-80063 
~73805 
a02151 
a01329 
e01232 
-01181 
,01231 
-0113h 
~01136 
.a1112 
.01117 
e01136 

.a4112 

:::;:; I 25.6h088 
23.36617 

-71828 20.158b4 
,73813 20.77411 
a76047 21.34121 

-74943 21.03266 

a74760 20.98121 
~74576 20.97981 
~14576 20.97983 

-74210 20.87696 
.7*027 20.77556 
,73843 20.77411 
~73477 20.h7126 

,72744 20.41557 

20.10702 
19.P5274 
19.28423 
18.10146 
27,67850 
28.15166 
28.15166 
28.04836 
27.89339 
27.73843 
27.63512 
27.47850 
27,77354 
27.1 I858 
26.96361 
26.75700 
26.h0203 
26,36376 
26.09549 
25.77391 
25,30233 
24.94909 
21.43255 
23.70938 
22.6h968 

' 20,06177 
23.55247 

22 a 31828 
20.5h984 
23.60607 
23.19281 
22.6h968 
20.71343 

sh0354 
,37297 
.34585 

.75859 21.7197~ 

.749*3 21.03260 

-74393 20,97839 

.73111 20.51842 

-72378 20,31272 

23,09965 

.33229 
-34585 
-31872 
e31872 
~31194 
e 3 1 1 9 4  
131872 

,35998 I 598.7 
.51960 547.9 
.70111 479.h 
~67268 489.1 
~63795 49h.3 
.64086 496.3 
e65538 492.7 
.65538 492.7 
e65827 
,66116 
.60116 
.66404 
166692 
~ 6 6 9 8 0  
-67268 
.67842 
,68415 
.68986 
~ 6 9 5 5 1  
.7Oh96 ' 
,71548 
,75222 
.81h95 
.In132 
.ooooo 
.nono0 
.07905 
,09363 
,17940 
.la865 
.IF1132 
.2n2S6 
.22191 
.23983 
.20200 
~ 2 7 7 6 0  

,37494 
~35.95 
,38310 
,41349 
,44042 
.LO682 
~57267 
,67616 
,50675 

,30205 

,53543 
e58160 
.bD128 

-52911 
,51767 
.67327 

3.49047 
3.56374 
3.57211 
3.5437. 
3.68176 
3.6n176 
3.61111 
3.61711 
3.60176 

.5n337 

3.15843 

491.5 
491.3 
489.1 
497.9 
406.7 
48C.5 
Le*.*  
482.0 
479, 6 
47h.O 
473.h 
4h7.h 
462.9 
448.4 
420.9 
635.9 
647.9 
669.1 
645.5 
bbl.9 
639.5 
6 3 3 . 4  
632.7 
62H.h 
62s. n 
621.6 
615.. 
610.h 
605.7 
599.7 
593.7 
5 8 5 . 3  
51*.+ 
563.6 
5.7.9 
519.0 
4lH.l 
520.3 
511.9 
497.9 
465.2 
585.3 
573.0 
554.0 
509.1 

13.6 
R . 7  
7.7 
7.4 
7.4 
7.1 
7.0 
1 . 0  

1 .1  
7.n 

~ 

cp 
1.644 
1.500 
1.304 
1.332 
I .  352 
1-35? 
I.3b2 
1.342 
1.339 
1.335 
1.332 
1.328 
1.325 
1.321 
1,316 
1.311 
1 * 304 
1.294 
1.287 
i.270 
1.256 
1.215 
1.136 
1.751 
1.785 
1.789 
1.179 
1.768 
1.761 
1,744 
1.741 

1.720 
1.710 
1.693 
1 s 679 
1.665 
1.649 
1.b31 
1.606 
1.575 
1.545 
1.500 
1.417 
1.300 
1.421 
1 # 397 
1.35h 
1.263 
1.606 
1.572 
1.517 
1.386 
..028 
..a43 

-.0'+5 

-.Ob6 
-.047 
-.Ob7 
-.Ob7 
-.a** 

1.730 

..n4* 

- . n ~  

,91442 
.e3716 

,74767 
a75866 
~75866 
m75316 
,75316 
,75133 
.lb950 
e74767 
.7&583 
*744OO 
,74217 
e71034 
-73667 
~73301 
-72151 
-72384 

e70735 
-68536 
-64321 
a97189 
-99030 
a99214 
-98662 
.98110 
m9774l 
.9682l 
,96637 
a96085 
.95533 
~9.980 
*96060 
a9332b 
~92587 
,91667 
.90741 
189459 
~87802 
~86145 
,83752 
-79334 
m7307h 
.79531 
* 1 8 2 4 A  
e76049 

189458 
-87617 

.733ni 

.71+6n 

.711n2 

Q /Qm 

25.66326 

20.57175 

21 n 29176 
21.79176 
21.13747 
21 -13747 
21.08604 
21 m 03461 
20.99318 
20.93175 
20.88032 
20.82890 
20.71747 
20.67461 
20.57115 
20.61746 
20 s 31460 
20.05746 
19.85176 
19.23459 
18.05171 

27.79266 
21.94432 
27.69934 
27.53437 
27.43105 
27. 17215 
27.12109 
26.96611 
26.91114 
26.05616 
26.39786 
26.19123 
25.98459 
25.71629 
25.46800 

24.64145 
24.17652 
23.50495 
22.10513 
20.50871 
22.32035 
21.9h03 
21 -34319 
19.95460 
25.10638 
24~58919 
23.76324 
21.80019 

.59326 
a35267 
,33232 
,31876 
.31876 

.29841 
,29841 
m7984l 
-30520 

23.5n322 

20.9~318 

27.216~ 

25.1063a 

.3n520 

,35979 
,50984 
.bRll8 

~64075 
.6L075 
.64947 
~64947 
,65237 
sb5521 
~65816 
.66105 
,66393 
,66682 
,66969 
.61544 
.bRll8 
.68916 
.69541 
. I n 9 7 0  
.72IO4 
,75491 
.e1967 
~20223 
a11809 
s 10624 
.13801 
-16535 
a19095 
,21533 
-22lbl 
-23955 
..?5636 
.21224 
-29707 

.65nib 

,31574 
.33353 
,35476 
a37504 
,40212 
.43513 
.46b54 
,50973 
~58472 
-684b9 
.58148 
.60247 
a63783 
.71531 
.40212 
-43870 
-49338 
.61172 

3.la161 
3 * 52993 
3.51203 
3.60168 
3.6n168 
3.63274 
3.b4883 
3.64883 
3.64981 
3.63274 

50i.h 
506.6 
503.4 
5 0 2 . 1  
499.8 
499.8 
498.6 
498.6 
496.2 
490.7 
491.4 
491.4 
496.6 
485.4 
478.2 
474.6 
467.4 
461.4 
445.9 
415.9 
627.2 

627.2 
622.4 
617.6 

632.n 

616.0 
610.4 
608.0 
604.4 
600.7 
597.1 
592.3 
587.5 
583.9 
516;7 
571.9 
562.7 
553.8 

517.3 
499.6 
459.9 
501.0 
493.8 
484.2 
457.8 
621.1 
603.2 
5811.3 
528.5 
13.7 

541.8 

n.1 -.ob3 
7.6 -.Ob5 
7.5 - e 0 4 5  
7.8 - . O I L  
7.0 -.Ob5 
7.5 -so45 
7.3 1 . 0 4 6  
7.3 -e046 
7.5 -.Ob5 

1.377 
1.317 
1 e 374 
1.371 
1.364 
1.364 
1.360 
1.360 
1.353 
1.353 
1.340 
1.340 
1.326 
1.323 
1.302 
1.292 
1.211 
1.254 
1.209 
1.124 
1.728 
1.742 
1.728 
1.715 
1.701 
1.691 
1.680 
1.673 
1.663 
1.653 
1.642 
1.629 
1.615 
1.604 
1.584 
1.570 
1.542 
1.518 
1.484 
1.442 
1.363 ' 1.250 
1.367 
1.347 
1.319 
1.244 
1.711 
1.660 
1.594 
1.446 
-so27 

Ql'Qt,* 
.91101 
-85465 
~16662 
,77212 
-77212 
~77029 
.'I6845 
a76479 
~76479 
,76295 
e76295 
175921 
,75928 
-75195 
.I5195 
,14461 
e14218 
,73117 
,72621 
a71521 
.'I0610 
ab8226 
e63640 
.95979 

,95919 
-95242 
e94505 
e93952 
193399 
e93031 
,92478 
-91926 
,91373 
~90636 
.we99 
.e9347 
,88241 
-87504 
-86031 
-84141 
-82899 
,80688 
~76451 
,70372 
-76662 
-75562 
.I4094 
~ 7 0 0 6 0  
-95057 
.92294 

.96715 

.01145 
,01121 
.Ol121 
-01145 

21.3092b ' e63976 
21.30926 a63976 
21.10338 -65139 
21.10338 ,65139 
20.89749 .66297 
20.84602 e66586 

20.39217 ,69168 

19.91658 ,12298 
19.14145 ,75972 
17.86066 ,83014 
26.93631 ,24286 
21.14312 -21895 
26.93631 a24286 
26.72951 ,16483 
26.52210 ~28530 
26.3h760 .29987 
26.21250 -31386 

25.95399 ,33610 
25,19889 .34R9O 
25.64378 -35133 

25.23017 e39300 
25.07507 ,40440 
24.76486 ,47654 
24.55806 e44087 
24.14445 ,46866 

23.26553 .5?463 
22.64511 .56225 
21.45599 .b3142 
19.74985 .1?665 
21.51515 -62805 
21.20632 sb4558 
80.79455 .bb874 
19.66217 ,73148 
26.67r8i .2ioo7 
25.90229 ,34041 
24.91wr ,41558 
22.69682 -55917 

.CI8814 3.11596 

.3.878 3.53777 

.32826 3.59017 

.32826 3.snor7 

20.5311~ .6n310 

20.0~394 .70879 

2b.in909 .32291 

25.43698 .3774z 

23.7n254 . 4 w i 5  

-32142 3.59575 
e33510 3.56612 

.32142 3.59515 
,31459 3.b1108 
-31459 3.61108 
,32142 3.59575 



w 
Ln 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
10 
17 
1s 
19 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4Q 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

20 

50 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

80 
80 
80 
80 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
1 BO 
180 
180 
180 
180 
180 

180 
90 
90 
90 
90 
270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

n 
n 

n 

i a o  

- 

,000 
.200 
,600 
,600 
.HOO 

1.000 
1.200 
1.400 
1.600 
i.noo 
2.000 
2.200 
2.400 
2.600 
2.800 

3.200 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
,200 
,400 
,600 
,800 
1.000 
1.200 
1.400 
1.600 

2.000 
2.200 
2.400 
2.600 

3.000 
3.200 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
1.000 
2.000 
3.000 
4.000 
1.000 
2.000 

4.000 
4.877 
5.402 
5.927 
6.452 
6.977 
6.977 
6.452 
5.927 
5.402 
4.877 

3.000 

i.noo 

2.800 

3.000 

,000 
.025 
,050 
.075 
.loo 
,125 
,150 
,175 
,200 
.225 
.250 
,275 
.300 
.325 
.350 
.375 
.400 
-425 
.45n 
.475 
-500 
,525 
,550 
-025 
.050 
.075 
.loo 
n 125 
.15n 
,175 
,200 
.225 
,250 
-275 
.300 
.325 
-350 
,375 
,400 
.425 
.45O 
.475 
,500 
.525 
,550 
,125 
.250 
.375 
-500 
.125 
,250 
.375 
.500 
,610 
,675 
,751 
,807 

,872 

.741 
,675 

.a72 

,807 

,610 
- 

597.4 
571.1 
530.4 
525.6 
522.0 

516.0 
520.A 

516.0 
516.0 

510.0 

513.6 
513.6 

507.6 
505.2 
501.6 
498.0 
494.5 
489.7 
483.7 
47h.5 
466 I 9 
449.0 
41h.6 
608.0 
598.3 
591.1 
585.1 
583.9 
579.1 
575.5 
573.1 
571.9 
565.8 
563.4 
559.8 
555.0 
551.4 
547.8 
541.R 
533.3 
526.1 
515.3 
502.0 
47s.5 
439.4 
496.R 
489.7 
481.3 
459.7 
644.1 
627.2 
602.0 
549 0 
13.4 
8.0 
7.5 
7.3 
7.5 
7.3 
7.5 
7.2 
7.2 
7.5 

1.641 
1.566 
1.449 
1.436 
1.425 
1.422 
1.408 
1.408 
1.408 
1.401 
1.401 
1.391 
1.384 
1.37R 
1.367 
1.357 
1.347 
1.333 
1.316 
1.295 
1.268 
1.217 
1.124 
1.671 
1.644 
1.623 
1 e606 
1.602 
1.589 
1.578 
1.571 
1.568 
1.551 
1.544 
1.534 
1.52n 
1.509 
1.499 
1.482 
1.45R 
1.437 
1.406 
1.368 
1.293 
1.189 
1.354 
1.333 
1.309 
1.247 
1.774 
1 726 
1.654 
I ,503 
..O2R 
-.Ob4 
..045 
- e 0 4 6  
..w5 
-e046 
- a 0 4 5  
-so46 
- e 0 4 6  
-so45 

,91307 
.87281 
~81060 
,80324 
,79779 
-79596 
,78864 
.78864 
.78864 
,78498 
.78498 
-77949 
,77583 
,77217 
,76664 
,76119 
,75570 
,74839 
,73924 
-72826 
m71362 
,68617 
-63677 
,92920 
-91448 
,90344 
,89424 
,89240 
,88504 
,87952 
.87544 

-86480 
-86112 
-85560 
,84814 
,84272 
,83720 
.a2800 
-81512 
.eo408 
.78752 
,76128 
,72680 
-67160 
s 75936 
,74839 
,73558 
.70264 
,98440 
095864 
-92000 
m83904 
-02044 
,01217 
,01144 
.01120 
,01144 
*01120 
-01144 
-0 1095 
-01095 
,01144 

.e7400 

25.62515 
24.49538 
22.74938 
22.54397 
22.3R991 
22.33856 
22- 17315 
22.13315 
22.13315 
22.03044 
22.03044 
21.87638 
21.77368 
21.67097 
21.51691 
21.36285 
21.2fl879 
21.00338 
20.74662 
20.43850 

19.%5738 
17 87085 
26.077R2 
25.66471 
25.35488 
25.09668 
25.04504 
24.83848 
24.65356 
24.54029 
24.57865 
24.27045 
24.16717 

23.80570 
23.65078 
23.49586 
23.23767 
22.87619 
22.54636 
22.10160 
21.53357 
20.39751 
18.84833 
21.31150 

20.64391 
19.71956 
27.62700 
26,90405 
25-81 963 
23.54750 

,57377 
,34153 
,32104 
,31421 
,32104 
,31421 
,32104 
,30738 
,30738 
.32inr 

20.02767 

24.01225 

21,00338 

,36280 
,44516 
,55602 
,50827 
,51738 
.5no*i 
,50243 
,59243 
,59243 
,59811 

,60733 
,61325 
,61914 
,62795 
,63672 
,64544 
,65702 
,67142 
.6ne59 
-71134 
,75369 
,82958 
,32560 
,35967 
.38366 
~40283 
,40158 
~42136 
,43221 

,44209 
-46031 
~46716 
,47732 
,49067 
-50054 
-51030 
,52635 
,54839 
,56694 
a59427 
-6P700 
,69087 
-77609 
,63963 
,65702 
,67715 

,15006 
,24640 
,34721 
,50706 

3.19275 
3.55264 
3.59660 
3.61194 
3.59660 
3.61194 
3.59660 
3.62764 
3,62764 
3.59660 

.59n+i 

,43935 

.72n32 

598.7 
589.1 
566.3 
557.9 
553.1 
549.5 
545.9 
544.7 
543.5 
541.1 
537.5 
535.1 
531.5 
529. I 
526.7 
521.9 
515.9 
511.1 
502.7 
494.3 
482.3 
460.7 
424.7 
589.9 
562.2 
553.7 
54R.P 
547.7 
545.3 
542.9 
539.3 
53R.1 
535 7 
133.3 
529.7 
524.9 
523.6 
517.6 
514.0 
506.8 
499.6 
489.9 
477.9 
455.0 
422.5 
495.5 
489.5 
482.3 
463.1 
652.5 
635.6 
u09.1 
556.2 
13.2 
7.6 
7.2 
7.0 
7.2 
7.0 
7.0 
7.0 
7.0 
7.2 

1.647 
1,619 
1 s 554 
1.530 
1.516 
1.506 
1.496 
1.492 
1.489 
1.482 
1.472 
1.465 
1.454 
1.448 
1.441 
1.427 
1,610 
1.396 
1,372 
1 344 
1.314 
1.252 
1,149 
1.621 
1.542 
1.518 
1.504 
1.501 
1.494 
1.487 
1.477 
1.473 
1.466 

1.449 
1.435 
1.432 
1.415 
1.404 
1.384 
1.363 
1.336 
1.301 
1.236 
1.143 
1.351 
1.334 
1.314 
1.259 
1.801 
1.752 
1.677 
1.525 
I .029 
-e045 
1,046 
-so47 
1.046 
-a047 
-so47 
-a047 
-no47 
-a046 

1.460 

,91611 
-90142 
-86654 
-85369 
-84634 
,84084 
,83533 
,83349 
,83166 
,82799 
,82248 
,81881 
-81330 
,80963 
-80595 
,79861 
,78943 
-78209 
-76924 
,75639 
,73803 
,70498 
,64990 
e90259 
-86023 
.a4733 
-83996 
-83812 
,83444 
-83075 
-82523 
-82339 
-81970 
,81602 
e81049 
,80312 
,80128 
,79207 
,78655 
.77549 
,76444 
-74971 
,73129 
a69629 
,64655 
-75822 
-74904 
-73803 
,70865 

-97259 
-93207 
,85102 
,02023 
.01170 
-01097 

,01097 
,01072 
.01072 
.01072 
*01072 
,01097 

.99831 

.01072 

25.71051 
25,29832 
24.31936 
23.95869 
23.75259 

I 23.59802 
23.44345 
23.39193 
23.34040 
23.23735 
23.08278 
22.97973 
22.82516 
22.72211 
22.61907 
22.41297 
22.15535 
21.94925 
21.58858 
21.22792 
20.11267 
19.78524 
18.23952 
25.331 23 
24.14221 
23.78034 
23.57355 
23.52186 
23.41846 
23.31507 
23 15998 
23.10829 
23.00489 
22.90150 
22.74641 
22.53962 
22.48793 
22.22945 
22.07436 
21.76418 
21.45400 
21 -04043 
20.52347 
19.54123 
18.14543 
21.2'1944 
21.02182 
20.71 267 
19.88829 
28.01944 
27.29569 
26.15837 
23.88313 

,56762 
,32826 
.30775 
-30091 
,30775 
,30091 
-30091 
-30091 
e30091 
,30775 

,35602 
,38792 
,45104 
e48080 
,49406 
,50387 
,51358 
,51679 
,51999 
,52637 
,53585 
,54212 
,55147 
,55765 
,56381 
,57602 
,59114 
,60312 
,62386 
,64436 
-67332 
,72471 
,80939 
,38549 
,46880 
,49229 
.5n542 
,50867 
e51514 
,52156 
,53112 
,53429 
-54059 
a54686 
,55620 
;56853 
,57159 
,58081 
,59586 
,61379 
,63154 
,65494 
,60386 
,73612 
,81454 
,64145 
,65599 
,67332 
.71903 
,04814 
19965 
,31862 
,48565 

3.20008 
3.58077 
3.62678 
3.64287 
3.62678 
3.64287 
3.64287 
3.64287 
3.64287 
3.62678 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l - S y s t e m  o f  U n i t s :  

1 inch  25.4 mm; 1 p s f  = 47.88 N/m2. 



e52086 
.68101 
~89606 

541.7 
4Y0.7 
420.7 

1.484 
1.336 
1.137 
1.141 

1.154 

1.151 1.158 
1.158 
1.154 
1.154 
1.154 
1.151 
1.148 
1.148 
1.141 

1.151 

~82098 
.15011 
-64374 
,64558 

,65291 

r65100 -65415 
,65475 
-65291 
-65291 
,65291 
e65100 
a64924 
164924 
e64558 

.6510n 

23.26518 
21.05190 
18.06655 
18.11002 
10.27243 
18.32391 
18.27243 
18.37530 
10.31538 
18.32391 
18.32391 
18.32391 
18.27243 
18.22096 
18.22096 
18.11802 

~52465 
,65429 
,81886 
.81604 
~80759 
.0n470 
.no759 
,80196 
,80196 
.80478 
a80478 
,80470 
,80759 
.81041 
.81041 
e81604 

,68104 419.h 
~93058 380.5 
~89044 400.5 
.el123 416.1 
m8nR41 419.0 

418.5 

TABLE I l l . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M,= 4.63 - Continued 

Orifice L - 
1 1 '  PSf 
- 
543.1 
478.4 
374.1 
390.8 
42L.b 
425.6 
418.4 
422.0 
419.6 
418.4 
418.4 
418.4 
418.4 
411.2 
416.0 
416.0 
413.6 
413.6 
413.h 
411.2 ' 

411.2 
400.4 
381.2 
604.5 
635.8 
651 - 5  
65h.3 
653.9 
656.3 
652.7 
651.5 
669.1 
645.5 
644.3 
639.5 
635.e 
632.2 
626.2 
620.2 
614.2 
603.3 
592.5 
575.6 
545.5 
501.0 
495.1 
492.1 
482.n 
449.6 
494.9 
493.7 
48L.I 
451 -6 
13.6 
8.2 
7.6 
1.3 
1.6 
1. I 
7.1 
6.9 
6.9 
1.1 

,03013 
J3111 
.51174 
~ 5 9 7 4 0  
.br~ii 
e65054 
.63955 
-64504 
~64138 
~63955 
-63955 
,63955 
-63955 
,63771 
a63581 

~63222 
~63222 
,63222 
~62055 
-62055 
a61206 
m58274 
-92403 
~91189 
m99507 

1.00319 
,99950 

1.00318 
-99766 
-99582 
~99214 
-98662 
,90478 
.977bI 
,97189 
,96637 
a95117 
,94796 
,93876 
.92219 
-90563 
e87906 
.e3384 
e76573 
.E603 
-75316 
-73661 
-68719 
-75653 
~75469 
,73996 
~69026 
~02075 
.a1255 
,01158 

.0115R 
-01086 
.OIO86 
,01062 
.Dl062 
.(I1006 

.635~8 

.01iin 

23.29751 
20.57032 
16.0L596 
16.76598 
18.20600 
119.75743 

,82654 
m13307 
-59379 
~61212 
e63594 
~64144 
,63961 
,64144 
~64140 

1.486 
1.301 
1.003 
1.051 
1.147 
1.150 

1.140 
1.133 
1.129 
1.129 
1.129 
1.129 
1.126 
1.123 
1.123 
1.116 
1.116 
1.116 
1.109 
1.109 
1.078 
1.023 
1.662 
1.751 
1.796 
1.810 
1.803 
1.810 
1.799 
1.796 
I .789 
1.179 
1.175 
1.761 
1.151 
1.741 
1.724 
1.706 
1.689 
1.658 
1.621 
1.579 
1.493 
1.365 
1.349 
1.342 
1.311 
1.219 
1.348 
1.345 
1.311 
1.224 
..028 
-.Ob3 
-.Ob5 
-.Ob6 
-.045 
-.Ob6 
-.Ob6 
-.Ob7 
-.ob? 
-.Ob6 

1.129 

1 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
11 
12 
13 
14 
I5 
I6 
11 

19 
20 
21 
22 
23 
26 
25 
2h 
27 

in 

28 
29 30 

34 35 

39 40 

45 4 4  

41 4n 

31 
32 
33 

36 
37 
3R 

41  
42 
43 

4h 

49 
5n 51 

52 
53 
54 
55 
56 
57 

59 
60 61 

62 
63 

51 

23.19680 
20.57366 
16.66466 
I7.1?900 
17.84165 

11.95052 
, 18.00195 
18.00195 

11.95052 
I7 e 95052 

18.on195 

in.00195 

17.~0908 
17.84 765 
11.84765 
17.79621 
11.69335 
17.69335 
11.59048 
17.40761 
17.30414 
17.07614 

, 16.20176 
25.69991 

27.40298 
27.50619 
27.50619 
27.50619 
27.40298 
27.bO298 
27.29916 
21.14494 
21.09334 
26 s 90691 
26.69049 
26.57727 
26.31924 

2 6 . ~ ~ 9 1  

1.679 
1,306 
1.044 
1.078 
1.123 
1.133 

1 1.130 
I 1.133 
1.133 
1.133 
1.130 

I.12h 
1.123 
1.123 
1.119 
1.112 
1.112 
1.106 
1 s 099 
1.092 
1.071 
1.013 
1.646 
1.725 
1.160 
1.766 
1.766 

~ 1.766 
1.160 
1.160 
1.153 
1 e742 
1.739 
1.725 
1.711 

1.687 

1.1% 

, 1.101 

0 
0 
0 
O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
I80 
180 
180 
180 
180 
180 
I80 
180 

180 
180 
I80 
I80 
180 
180 
180 
180 
100 
18n 
180 
100 
90 

90 
90 
210 
270 
270 
270 

0 
0 
0 
0 
0 

180 
I80 
180 
1 0 0  
180 

n 

1 no 

90 

.bOO 

1.000 
1.200 
1.600 
1.600 
1.800 
2.000 
2.200 
1.400 

.no0 

z.bno 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 
4.000 

4.400 
.ZOO 
.*a0 
e600 
.a00 

1.000 
1.2n0 
1 . a n o  
1.600 
1.800 
2.000 
2.200 
2.*OO 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 
4 . 0 0 0  
4.200 
4 . 4 0 0  
1.000 
2.000 
3.000 
4.000 
1.000 
2.000 
3.000 
4 . 0 0 0  
4.817 
5.402 
5.921 
6.452 
6.977 
6.91.7 
6.*52 
5.977 
5.402 
4.817 

4.200 

,100 
,125 
,150 
,115 
,200 
,225 
.25n 
.275 
.300 
.325 
.350 
.315 
, 4 0 0  
.425 
.450  
.415 
.500 
-525 
.550 
,025 
.os0 
.a15 
,100 
.I25 
.15n 
.115 
,200 
.225 
.250 
,215 
.300 
.325 
.35n 
.375 
. a 0  
,425 
,450 
.415 
.500 
.525 
.550 
.I25 

.375 

.500 

.125 

.250 

.375 

.500 

.610 

.675 
,741 
,807 
.012 
,877 
.a01 
.74l 
.615 
.610 

.250 

11.94885 
18.10314 
18.00028 
17.94885 
11.94885 
11.94805 
17.96885 
11.89742 
ll.84599 
17.81599 
17.14313 
17,14313 
17.16313 
17.64027 . 17.64027 
I7.17141 
16.35454 
25.93293 
21.21607 
27.94164 
28. I5428 
28.05096 
28.15428 
27.99930 
21.94764 
27.~4432 
27.6893~ 
27.63768 
27.43105 
27.27601 
21.12109 
26,86280 

26.34620 

25.41634 
26.69311 

2h.6nc.o 

25.88127 

,82531 
.8lb86 
-02249 
-82531 
,87531 
,82531 
-02531 
m02813 
183094 
.83094 
.a3659 
,03659 
103659 
e04223 
,81223 
e06769 
,91332 
.33106 
.2n223 
~ 0 7 7 3 7  
.00000 
-02667 
.00000 
.OS784 
~01137 
,10624 
.I3001 
.ll820 
.I8095 
.20P23 
~22161 
.25001 
.27736 
~ 3 0 1 0 3  
-34215 
e37899 
-43155 
-51619 
162947 
.64366 
-64947 
e61544 
,75212 
,64413 
a64105 
,67021 
,74740 

3.18264 
3.53101 

3.61811 
3.58711 
3.63383 
3.63383 
3.66993 
3.64993 
3.63383 

3.58771 

419;h 
418.5 
418.5 
417.3 
4lh.l 
416.1 
41a.9 
412.5 
412.5 
410.1 
407.7 
405.3 
398.1 
371.7 
599.1 
626.R 

641.2 
6.1.2 
6.1.7 
638.1 
6311.0 
636.4 
632.R 
631.6 
626.8 
622.0 
619.6 
613.5 
608.1 
601.5 
593.1 
581.1 
565.6 
536.5 
493.2 
449.h 
4b0.4 
442.4 
419.6 
549.8 
547.4 
532.9 
493.2 

13.3 
7.9 
7.3 
1.1 
7. I 
6.8 
h.R 
6.8 
6.8 
6.9 

63n.n 

-64144 
-63961 
,63961 
a63777 
~63594 
-63594 
.63411 
.h3044 
.63044 
.62678 
e62311 
.61945 
m60845 

~91573 
,95003 
,97641 
-98009 
-98009 
e98009 
e91641 
,97641 
.97276 
.96722 
.96538 
e95803 
,95067 
.9b699 
a93180 
e93044 
a91941 
,90654 
,88815 
e86425 
.R2011 
.E392 

i -60126 
,68542 
,61626 
~64144 
.84034 
-83666 
,81460 
115392 
.02028 
.a1201 
.01110 
.Dl086 
-01006 
-01030 
.01031 
- 0 1 0 3 0  
.Dl038 
-01038 

.5ii3n 

~11.03712 17.50036 -84992 .07543 

16.11063 192696 
25.12677 ,40063 
25.74ll9 -31308 

603;2 
604.4 
604.4 
604.4 
602.0 
600.1 
599.3 
595.9 
593.5 
58n.i 
585.1 
583.9 
511.9 
571.9 
565.8 
557.4 
5.7.0 
532.1 
505.6 
46b.T 
425.5 
425.5 
421.9 
405.1 
605.6 
599.5 
500.3 
535.7 

13.4 
7.0 
7.2 

7.3 
7.7 
7.0 
6.0 
h.8 
7.0 

7.n 

25;90229 :3&1 
25.95399 ~33610 
25.95399 ,33610 
25.95399 ,33610 
25.85059 e34467 
25.79809 134890 
25.69540 ,35122 
25.59200 e36540 
25.48068 .37345 
25.28187 .389is 
25.12671 840063 
25.07507 .40440 
24.81656 .42291 
24.55006 .44087 
24.29955 ,45836 
23.93764 .48217 
23.52403 .50853 
22.85192 -54905 
21,71449 a61665 
19.95665 ,71526 
18.27243 a80759 
18.27243 .00759 

18.11802 17.39142 ~01604 ,85558 
26.00569 ,33175 
25.14719 e35308 
24.91997 ,41558 
23.00102 e54046 

a57406 3.19141 

1.674 
1.653 
1.629 
1.594 
1.550 
1.467 
1.343 
1.219 
1.215 
1.198 
1.133 
1.505 
1.498 
1.457 
1.343 
-.a29 
I . 0 4 4  
-.Ob6 
-e046 
'-046 
-.Ob7 
-.MI 
.no47 
-.Ob1 
-.Ob1 

21.15861 

19.23637 
18.97920 
10.00195 
23.58110 
23.41089 
22.86162 
21 a 15861 

-56906 

19.2~780 

.35213 
~ 3 7 5 0 5  
-31150 
a37505 
,30473 
~30413 
.29796 
-79796 
.3w73 

.33873 

.31163 

.30406 
40406 
.29131 
.29131 
,29131 
,29131 
-29131 

-30753 .33487 3.56i61 3162728 

.30070 3.t4337 
,31437 3.61158 
,30753 3.62728 
.30010 3.64337 

3.63354 
3.66614 
3.66614 
3.66614 
3 a 666 I 4  
3.66614 

e29306 3.65986 
a29386 3.65986 
,30010 3.64331 ------- ~ - - ~  -___--, ~- 

*The following conversion factors can be used to convert these data to-the -International System o f  Units: 1 inch I 25.4 mm; 1 ,,sf = 47-88 ~ 1 ~ 2 .  



17.82733 

28.07114 

27.76096 26.88212 
24.16257 

17.46666 
,83197 

.00000 

,12483 ,24878 
.42670 

,8517~ 

e5b016 
,32107 
.30057 
-29314 
a30057 

3.20909 
3.59654 
3.64366 
3.66015 
3.64366 

TABLE I I I .- TABULAR L I S T I N G  OF DATA* FOR BLUNT CONE; M,= 4.63 - Continued 

(d) a 15O - Concluded 

1 0 
2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 

,000 
,200 
.COO 
,600 
.BOO 
1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 

~ 3.800 
I 5.000 

4.400 
,200 
,400 
-600 
,800 

1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3,400 
3.600 
3.800 

4.200 
4.400 
1,000 
2.000 
3.000 
4.000 
1.000 
2.000 
3.000 
4.000 
4.877 
5.402 
5.927 
6.452 
6.977 
6.977 

4.200 

4.000 

,000 
-025 
,050 
.075 

539.3 
506.9 
460.2 
454.2 
451.8 
450.6 
448.2 
451.8 
451.8 
450.6 
450.6 
449.4 
449.4 
447.0 
447.0 
443.4 
442.2 
437.4 
433.8 
427.8 
421.9 
406.3 
381.1 
559.8 
554 9 
550.1 
548.9 
548.9 
548.9 
548.9 
547.7 
547.7 
544.1 
542.9 
538.1 
535.7 
533.3 
529.7 
523.6 
517.6 
511.6 
502.0 
487.5 
463.5 i 
428.5 
419.5 
419.5 
415.9 
403.9 
641.6 
634.4 

1.477 
1.384 
1.250 
1.233 
1.226 
1.223 
1.216 
1.226 
1.226 
1.223 
1.223 
1.220 
1.220 
1.213 
1.213 
1.202 
1.199 
1.185 
1.175 
1.159 
1.141 
1.096 
1.024 
1.535 
1.522 
1.509 
1.504 
1.504 
1.504 
1.504 
1.501 
1.501 

1.487 
1.473 
1.466 
1.460 
1.449 
1.432 
1.415 
1.398 
1.370 
1.329 
1.260 
1.160 
1.132 
1.134 
1.123 
1.089 
1.770 
1.749 
1.694 
1.556 
m.029 
-.045 
..C4? 
-.047 
-.046 
e. 047 
-no47 
-,Ob? 
-.Ob7 
-a046 

1.491 

,82523 
,77572 
-70420 
,69503 
,69136 
,68953 
,68586 

23.16010 
21.77049 
19.76328 
19.50595 
19.40301 
19.35155 
19.24861 
19.40301 

19.35155 
19.35155 
19.30008 
19.30008 
19.19715 
19.19715 
19.04275 
18.99128 
18.78541 
18.63101 

19.rn3oi 

-53112 
-61343 
,72591 
.74006 
,74571 
,14853 
,75417 
,74511 
.74571 
,74853 
,74853 
-15135 
,15135 
,75699 
,15699 
,16545 
,76821 
,77953 
178198 
.80205 
,83614 
,85203 
.91Z65 
,47519 
.40898 
-50215 
,50512 
e50542 
e50542 
,50542 
.50867 
-5g867 
-51836 
~52156 
,53429 
,54059 
,54686 
,55620 
,57159 

-60186 
,62564 
s 66075 
,71821 
,80040 
,82177 
,82171 
-83023 
,85850 
,16219 
-20638 
,29531 
,45505 

3.20131 
3,59703 
3.64416 
3.64416 
3.62007 
3.64416 
3.64416 
3.64416 
3.64416 
3.62807 

.so681 

338.7 
530.3 
507.5 
499.1 
496.7 
494.3 
490.7 
494.3 
494.3 
493.1 
490.7 
490.7 
489.5 
487.1 
485.9 
482.3 
477.5 
473.9 
467.9 
460.7 
451.1 
431.9 
400.7 
530.9 
503.2 
494.8 
491.1 
492.4 
491.1 
492.4 
489.9 
489.9 
488.7 
488.7 
485.1 
482.7 
482.7 
479.1 
476.7 
470.7 
465.9 
458.6 
449.0 
428.5 
398.5 
428.3 
418.7 
415.1 
406.7 
653.7 
646.4 
026.0 
576.6 
13.0 
7.5 
7.0 
6.8 
7.0 
6.8 
6.8 
6.8 
6.8 
6.8 

1.475 
1.451 
1.386 
1 362 
1.355 
1.348 
1.338 
1.348 
1.348 
1.345 
1.338 

1 334 
1.327 
1.324 
1.314 
1 m 300 
1.290 
1.272 
1.252 
1.224 
1.169 
1.080 
1.453 
1.373 
1.349 
1 + 339 
1.342 
1.339 
1.342 
1.336 
1.336 
1.332 
1.332 
1.322 
1.315 
1.315 
1.305 
1.298 
1.280 
1.267 
1.246 
1.218 
1.160 
1.074 
1.159 
1.132 
1.121 
1.097 
1.804 
1.183 
1.725 
1.584 
m.029 
..Ob5 
..Ob7 
..Ob7 
-e047 
-no47 
m.047 
..Oh7 
- e 0 4 7  
..047 

1.338 

,82431 
-81146 
.77658 
,763'13 
-76006 
,75639 
.75088 
~75639 
,75639 
,75455 
-75088 
,75088 
~74904 
,74531 
.74353 
,73803 
-73068 
,72518 
.71600 
,70498 
-69029 
-66092 
061319 
~81233 
~76997 
n75707 
.75155 
,75339 
,75155 
,75339 
,74971 
,74971 
.7478b 
"I4786 
,74234 
,73865 
.I3865 
-73313 
-72944 
*72023 
.71286 
.?ole1 
m68708 
065576 
,60971 
-65541 
e64072 
-63522 
-62237 
1.00022 
-98911 
.95785 
,88233 
no1996 

23.13431 ,53270 
22.77364 ,15456 
21.79468 a61204 
21.43401 ,63267 
21.33096 -63853 
21.22792 ,64436 
21.07334 ~65309 

,100 
,125 
,150 
.175 
-200 

~69136 
,69136 
,68953 
,68953 
,68769 
,68769 
,68403 
-68403 
,61852 
-67669 
,66936 
,66385 
-65468 
~64552 
,62168 
,58316 
,85654 
,84911 
,84181 
,83996 
,83996 
,83996 
,83996 
,83812 
,83812 
mR326n 

i n  0 
1 1  0 
12 0 
13 0 
14 0 
15 n 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 

;225 
,250 
,275 
.300 
,325 
,350 

, .375 

21.07334 a65309 

20.71267 -61332 
20.50658 a68480 
20.3520 1 ,69339 

1 ,400 ' ,425 
,450 
,475 
.so0 

20.09439 .7n766 
19;78524 ;?t471 
19.37305 $74735 
18.54866 ~79248 

i 8. i 1634 
17,44727 
16.36647 

22 0 
23 0 
24 180 
25 180 
26 180 
27 180 
28 180 
29 180 
30 180 
31 I a n  

.525 

.550 

.025 
17.20904 ,86595 

,55309 21,60909 22.7981 1 -62269 

21.24722 ,64327 
21.09213 ,65203 
21.14382 ,64911 
21.09213 ,65203 
21.14382 ,64911 
21.04043 ,65494 
21.04043 -65494 
20.98873 ,65785 
20098873 ,65785 
20.83364 -66655 
20.73025 ;67233 
20.7'4025 ,67233 
20.S7516 .6e099 
20.47177 ,68614 

20.00650 071251 
19.69632 ,12960 
19.28275 ,75230 
18.40391 e80040 
17.11150 ,87133 
1 8.  39409 .ann94 

20.21329 .70108 

24.03882 
,050 
,075 
,100 
,125 
,150 
-175  

23.8Jzo3 
23.62525 
23.57355 
23.57355 
23.57355 
23.57355 
23.52186 

~. 
.200 
.224 
,250 
,275 
,300 
,325 
,350 
-375 

~. _ _  
32 180 
33 180 
34 180 
35 180 
36 180 
37 180 
38 180 

23.52186 
23.36677 

,83015 
,82339 
,81970 

_. .~ 
23.31501 
23.10829 
23.00489 

,81602 
.e1049 

22.90150 
22.74641 
22.48793 
22022945 
21.97096 
21.55739 
20.93704 

10.40391 
18.01 341 
18.01341 
17.8590 1 
17.34434 
27.55417 
27.24400 
26.41685 
24.34900 

,56660 
,32085 
~30037 
,30037 

19.911311 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

51 
5% 
53 
54 
55 

50 

180 
180 
180 

' ,400 
,425  
.450 
,475 
.so0 
.525 
.55n 
,125 
,250 
,375 
,500 
.125 
.85n 

. .. 
,80128 
-79207 
,78286 
-76813 
,14602 
-70918 
-65576 

180 
180 
180 
180 
90 
90 
90 
90 
270 
270 
270 
270 

0 
0 

e64185 
,64185 
,63635 
,61801 
,98180 
,97075 
.w12a 
,86760 
-02019 

.~ . 

.375 
,500 
,610 
.675 

615;l 
567.0 
13.2 
7.5 
7.0 
7.0 
7.2 
7.0 
7.0 
7.0 
7.0 
7.2 

,01143 
.01070 
.01070 
-01095 
.01070 
.01070 
.01070 
.01070 

,01144 
.010?1 
.01047 

56 -741 
,807 
,872 
,872 
,807 
,741 
,675 
.610 

,30719 
,30037 
,30037 
~30037 

-01071 
.oio4i 
,01047 
.01047 

,19374 3.66015 
,2937) li.374 1 3.66015 3.66015 

a29374 3.66015 
-29314 3.66015 

.01047 . 0 1047 -01095 

* T h e  follow i ng convers i on fa; r s  can b e  used to convert these data to the International System of Units: 
1 inch = 25.4 mm; 1 psf 47.88 N/m2. 



TABLE I l l . -  TABULAR LISTING OF DATA* FOR BLUNT CONE; M m =  4.63 - Cont inued 

0 = O.Oo, p +  7923.4 ps f  - 
cP 

1.297 
1.139 
,930 
,903 
.POh 
~ 9 1 3  

,923 
,927 
e930 
s93b 
.937 
a937 
m931 
.937 
,937 
l9bl 
.934 
~ 9 3 4  
-927 
-927 
.906 
,869 
1e.65 
1.53b 
1.575 
1.589 
1.602 
1.606 

' . * In  

CP CP Pl/Pt, 2 

.000  

.2no 

.LO0 
-600 
.Ron  

i.oon 
1.200 
1.roo 
1.600 
1.800 
?.no0 
2.700 
L . * " O  
?.bo0 
2.800 
3.000 
3.200 
3.~00 

*.eon 
4.200 

J.kOU 
3.800 

b.400 
.200 
. * 0 0  
e 6 0 0  

1.000 
1 . zoo  
1 . * 0 0  
1 . 6 0 0  
1,800 
2.000 
2.200 
2.*no 
2.600 
2.800 
3.000 
3.200 
3.nno 
3.600 
3.800 
4.000 
A.200 
*.bo0 
1.000 
2.000 
3.000 
6 . 0 0 0  
1.000 
2.000 
3.000 
4.000 
4.877 
5.6n2 
5.927 
h.*52 
6.971 
6 . 9 7 1  
6.*52 
5.927 
5.402 
*.L171 

.nu0 

, 0 0 0  I 48JL.b 
.025  , 
,05n 
,075 

.7*03b 

.e3955 
-45263 
~45263 
.5131n 
a54b26 
,52776 
~53143 

~52960 
~52960 
-531.3 
,53113 
-531b3 
,53143 
~531.3 
,52960 
~531.3 
.531b3 

,53143 
-52227 
m50761 
.85961 
m92771 
-97557 
.9903n 
199398 
e99766 

1.n0318 
1.00134 
1.00134 
.99766 
.99398 
,99216 
,98846 
~ 9 8 b 7 8  
,97925 
e97373 
a96453 
,95164 
193876 
.9lb83 
.1372r9 
,80255 ' 
~ 6 6 7 0 3  
.67070 
.6615L 
.623n5 
m67007 
.67002 
-66265 
~62216 
.02029 
.01150 
.01063 
~ 0 1 0 3 9  
.01087 
.01067 

.529bn 

,5296n 

b80.8 
b1h.n 
316.1 
308.1 
332.1 
3bn.5 

4 l i . n  
421.9 
3.8.8 
339.7 
3bO.L 

-72907 
164b80 
,53306 
-51811 
.5202b 
,52390 
~52207 
-52940 
e53123 
e53306 
,53409 
-53672 
~53672 
~ 5 3 6 7 2  
~53612 
e53612 
.53856 
.53b09 
.53489 
~53123 
,53123 
-5202b 
a 5 0 0 0 9  
.*188O 
-85560 
e87768 
188504 
.892b0 
i89b2b 
.BPbZb 
-89608 
~89608 
-89.84 
*89240 
~88077 
~ 8 8 5 0 1  
~88136 
,87768 
e81032 
.e6296 
,85192 
.e3901 
.a1880 
-77032 
a11516 
,52207 
-53489 
,53672 
152573 
.e8872 
.892bO 
. n i i 6 8  
.0188n 
.02019 
e01167 
.oioro 
.01070 
eOIO9b 
-01070 
.0109b 
. 0 1 0 1 0  
.01070 
~0109b 

1.318 
1.129 
.780 
,780 
.893 
,951 . w n  
.927 
.921 

,6696') 
,82531 

1.12734 
1.12134 
1.07178 
.91b24 
1.onn8b 
~99b90 
.99781 
.99107 
.99707 
-9PbPO 
-99A90 
,99190 
~99b90 
.99b90 
,99787 
-99190 
~99b90 
. P P I 8 1  
,9969n 
L.on978 
1.0338. 
,46995 
~37916 
.in829 
.11809 
.09292 
,04784 
,on000 
.on000 
.ooooo 

.09?92 
-1Oh24 

.Ib82O 

,057ab 

.I?RBP 

.I7332 

.la538 
-22773 
.2h70b 
e30183 
.35889 
~41576 
.5b9b9 

~717b7 
,79153 
.A5071 

-77052 
.78982 
.135209 

3.10780 

3.6bP13 
3.66563 
3.63303 
3.64913 
3.64913 
3.66563 
3.66563 
3.64913 

. ? n o 9  

. m 5 2  

3.5~690 

20.02318 
17.8b599 
13.47b50 
13.21735 
1 b.ZL594 , lbm6059b 
11.65737 

I 14.7h023 
1 14.76023 
14.7h023 
16.01166 
14.81166 
lb.81166 
1 * . A  1 I66 
lb,8116b 
Ib.All66 
l6.81l66 
lb.81166 
Ib.131166 

b18.b 
296.1 
29h.I 
335.1 
356.1 
3r5.3 
3.7.7 
346.5 
340.5 
3b6.5 
3b7.7 
367.7 
347.7 
3.7.7 
3 7 . 7  
346.5 
347.7 
3*7.7 
3bb.5 
3.7.7 
3 4 1 . 7  
332.1 
562.6 
bOh.9 
638.3 
647.9 

657.1 
656.3 
655.1 
655.1 
652.7 

649.1 
616.7 
bba.3 
6.0 s 7 
b37.n 
631.0 
622.6 
61r.7 
598.5 

525.1 b3h.4 

438.8 
632.8 
407.0 

638.3 
b33.5 
407.0 
13.3 
7.h 

6 .8  
1 . 1  
7.0 
7.n 
6.1 
6.8 
7.0 

6%. 3 

65n.3 

5 7 0 . 8  

438.3 

7.n 

e63588 
e48012 
.L709b 
,50761 
,52013 
.92227 
,52593 
~52593 
,52593 
~52776 
~52770 
,52770 
.52776 
152770 
,52770 
152770 
.52716 
.52776 
-52597 

.51677 

.*98b4 
e85129 
.91013 
,95058 
~96161 
,96713 
~ 9 6 8 9 1  
.97081 
,97265 
.91n8i 
,96897 
.96717 
,96529 
,95977 
.956ln 
-95058 
,96323 
~93403 
.923on 
,91013 
.8n623 
.81210 
.17591 
.57541 
.51907 
.51907 
,55525 
. m 2 6  
178326 
a17039 
.717n7 
~02053 
.0118& 
.n1087 
m01039 
.01087 
.OlOb3 
~01061 
.01039 
.01039 
.01063 

.524in 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 

1130 
180 
180 
180 
180 

180 
180 
180 
180 

180 
1 130 
190 
180 
1% 
180 
180 
180 
90 
9n 
90 
qn 
270 
7 1 0  
2 7 0  
?7n 

n 

n 

inn 

180 

inn 

0 
0 
0 
n 
0 

180 
180 
180 
Ian 
180 

. IO0 

.I25 

.I50 
,179 
.POD 
.225 
.250 
.275 
.3on 

.35n 
,375 
.&on 
.125 
.%n 
.475  
.5on 
.525 
,550 
.O25 
.os0 
. ( I T %  

.IO0 

.I2G 

.15n 
,175 
.200 
,225 
,250 
.275 
.3on 
,325 
.350 
.375 
.+oo 
. e 5  
. ~ 5 n  
.b15 
.50n 
,525 
.550 
.I25 
.25n 
,375 
.son 
. I 25  
.25n 
.375 
.5on 
.610 
.675 
,741 
.a07 
.a72 
.a77 
.en7 
.741 
.675 
.610 

-325 

342.8 
361.6 
3.6.b 
341.6 
348.8 
350.0 
351.2 
351.2 
351.7 
351.2 
351.2 
352.b 
350.0 
350.0 
347.6 
3.7.6 
3 W . b  
327.2 
535.7 
559.8 
57b.3 
579.1 
5133.9 
585.1 
585.1 
586.3 
586.3 
585.1 
583.9 
581.5 
579.1 
576.7 
57b.3 
569.4 
56a.6 
551.. 
569.n 
535.7 
509.3 
b6R.3 
3bl.6 

351.2 
3.b.n 
581.5 
583.9 
57b.3 
535.1 
13.2 

7.5 

35o.n 

7.n 
7.0 
7.2 
1 . 0  
7.2 
7.0 
1.n 
7.2 

3.1.1 
346.1 
3w.1 
346.1 
369.3 
3e5.3 
3.5.3 
3b5.3 
345.3 
3b5.3 
345.3 
365.3 
3.5.3 
3bb.l 
3.2.9 
338.1 
326.1 
556.0 
595.. 
621.9 
629.1 
632.7 
633.9 
635.1 
6 3 6 . 3  
b35.1 
633.9 
632.7 
631.5 
627.9 
625.5 
621.9 
611.1 
611.1 
603.9 
595.4 
579.8 
5 5 0 . 0  
507.6 
370.5 
378.8 
378.8 
363.3 
512.4 
512.4 

469.1 
13.6 

1 . 7  
7.1 
6.8 

7.0 

6 .R  
0 . 8  
7.0 

501.0 

7.1 

7.0 

,910 
.911 
.917 
,917 
.92O 
.92n 
.920 
.920 
.9ZO 
.92O 
,920 
-920 
.PZn 
,911 
~ 9 1 4  
,900  
~ 8 6 6  
1.526 
1.63h 
1.711 
1.732 
I. 742 
1~7*h 
1.7.9 
1.752 
1.749 
1.7bh 
1.747 
1.739 
1.72R 
1.722 
1.711 
1,697 
1.680 
l.bbO 
1.h3h 
1.591 
1.508 
1.385 
i.nio 
1.016 
i.ni6 
,972 

1 . 3 ~  
1.39R 
1.374 
l.21* 
..028 
- .n45 
-.Ob6 
-.Ob7 
-.Obh 
..041 
- .a47 
-.Ob7 
-.Ob7 
-.Ob7 

1 n  
1 1  
17 
13 
I4 
15 
I 6  
17 
18 
19 
2n 21 

22 
23 
2 6  
25 
26 
27 
28 
29 
3n 
31 
32 33 

3b 
35 
36 
37 
3n 
30 bO 

41 
b2 
b3 
bI 45 

b6 
b7 
b8 
.9 

51 
57 
53 

5n 

-924 
.92. 
-927 
,927 
e927 
.927 
.Y27 
.92b 
,927 
,921 
.92b 
.927 
.q10 
e883 

1 -9bl 
1.bbR 
1.758 
1.785 
1.7Y2 
I w 799 
1.81n 
1.8Oh 
1.806 
1.799 
1 s 792 
1.789 
1.182 
1.775 
1.765 
1.755 
1.737 
1.713 
1.689 
1.6b& 
1.565 
1.634 
1.181 
1.188 
1.171 
1.099 
l.l8h 
1.186 
1.173 
1.097 

-.Ob5 
-.Ob7 
- e 0 4 7  
-.Ob6 
-.Ob7 

-.Ob7 
m.047 
-.Ob7 

-.n29 

-.w? 

14.7hO23 
lb.10000 

13,98879 
23.89153 
25.54270 
26.67801 
26.981b2 

lr.5n~08 

1.00382 ' 
1.00680 

1mOA905 

136925 
.27005 
.23713 
,21903 
.212b9 
*20017 
,199b5 
.Zn617 
,21269 
.21903 
.2?521 
.24209 
-75601 

1.n1817 

.~n515 

27. Ib2b2 
27. IO403 
27.2b563 
21.29723 
27.21563 
27.19403 
27.14242 
27.09082 
26.93602 

26.h7001 
2b.47160 
26.21360 

25.5b278 
2b.87196 
23.63352 
21.17586 
16.1.882 
16.251 68 
16.25168 
15.58310 
21.98227 
21.98227 
2 1  * bZ1 Ob 
20.12161 

e57621 
.33219 
.3n507 
-29151 
,30507 
.29829 
.29829 
.29151 
a29151 
.29829 

26.r(32~2 

25.90399 

. ... 
1.595 
1.589 
1.582 
1.515 
1.961 
1.547 

.21005 

-31376 

.36Q25 

.b1899 
~50163 
,61312 

! .92402 
' e91906 

-91906 
,95669 
.6nizo 
.60120 
.e2200 
.70599 

3.18983 
3.57232 
3.63303 
3.66563 
3.63303 
3164913 

,29011 

.3rn27 1.527 
1.503 
1.465 
1.389 

1 1.212 
; -910 

-93b 
.937 .~ 
- 9 1 7  
1.595 
1.602 
1.575 
1.665 

5L 
55 
56 
57 
58 
59 
6 0  6 1  

62 
67 

-56655 
-32164 
e3003b 
.3003* 
.30116 
-3003. 
,30716 
~ 3 0 0 3 b  
-3003b 
.70716 

3.66913 
3.66563 
3.66563 
3.61)913 

~~ ~ ~~~~ ~~ 

*The following convers ion  f a c t o r s  can b e  used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l  System o f  U n i t s :  1 inch = 25.4 mm; 1 p s f  = 47.88 ~ 1 ~ 2 .  



TABLE I I I .- TABULAR LISTING OF DATA* FOR BLUNT CONE; M,= 4.63 - Concluded 

( e )  a ZOO - Concluded 

1 
% 
3 
4 
5 
6 
7 
U 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
2n 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

I n  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

90 

90 
270 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

90 

90 

,000 
.200 
.400 
,600 
,800 

1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
,200 

,600 
,800 

1.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.200 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
1.000 
2.000 
3.000 
4.000 
1,000 
2.000 
3.000 
4.000 
4.877 
5.402 
5.927 
6.452 
6.977 

,400 

.000 

.025 

.050 
,075 
,100 
125 

,1511 
.175 
,200 
.225 
.25n 
,275 
,300 
,325 
,350 
.375 
,400 
.425 
.450 
,475 
.500 
,525 
,550 
.O25 
,050 
,075 
.loo 
,129 
,150 
175 
.too 
,225 
-250 
.275 
.300 
.325 
.350 
,375 
,400 
,425 
,450 
,475 
,500 
.525 
,550 
,125 
-250 
,375 
,500 
-125 
.250 
,375 
-500 
.610 
,675 
,741 
.a07 
.a72 
,872 
,807 
,741 
-675 
-610 

477.0 
441.0 
394.3 
383.5 
379.9 
376.3 
372.7 
376.3 
377.5 
374.7 
379.9 
381.1 
381.1 
3Sl.1 
379.9 
379.9 
379.9 
376.3 
373.9 
369.1 
365.5 
354 7 
336.U 
505.6 
509.2 
509.2 
509.2 
511.6 
512.8 

512.8 
514.0 
512.8 
512.8 
509.2 
508.0 
506.8 
5 0 4 . 4  
500.0 
494.8 
48807 
481.5 
469.5 
446.6 
412.9 
340.4 
346.4 
346.4 
340.4 
632.0 
633.2 
621.2 
581.4 
13.1 

7.5 
7.0 
6.9 
7.0  
7.0 
6.9 
6.9 
6.9 
6.9 

51r.o 

1.298 ,72987 
1.196 ,67486 
1.062 ,60334 
1.031 .58683 

2014U382 
18.93981 
16.93260 
16.46940 

-6Rb07 
.?TI08 
.no121 
~90691 
,91552 
,92416 
,93282 
,92416 
,92128 
,91840 
,91552 
,91265 
~91265 
,91265 
,91552 
,91552 

477.0 
468.6 
447.0 
439.8 
437.4 
435.17 
431.4 
436.2 
436.2 
436.2 
436.2 
437.4 
437.4 
436.2 
436.2 
432.6 
430.2 
426.6 
421.9 
414.7 
407.5 
390.7 
365.5 
473.11 
448.5 
438.9 
435.3 
435.3 
436.5 
437.7 
436.5 
437.7 
436.5 
437.7 
435.3 
434.1 
434.1 
432.9 
430.5 
425.7 
422.1 
416.0 
407.h 

365.5 
355.9 
346 4 
346.4 
342.8 
650.5 
651 .7 
638.5 
597.6 
13.1 
7.5 
7.0 
7.0  
7.0 
7.0 
7.n 
7.0 
7.0 
7.n 

392.0 

1.298 
1.274 
1.213 

1.185 
1.178 
1.168 
1.182 
1.182 
1.182 
1.187 
1.185 
1.185 
1.182 
1.182 
1.172 
1.165 
1.154 
1.141 
1.120 
1 099 
1.051 

,979 
1.289 
1.217 
1.189 
1.179 
1 179 
1.183 
1.186 
1.183 
1.186 
1.183 
1.186 
1.179 
1.176 
1.176 
1.172 
1.165 
1.152 
1.141 
1.124 
i - i o n  
1.055 
.979 
,952 
,925 
-925 
-914 
1.795 
1.799 
1.761 
1.644 
-.029 
1.045 

-.047 
- a 0 4 7  
-.Ob7 
-.047 
- e 0 4 7  
-.Ob7 
m . 0 4 7  

1.192 

-.n47 

-72981 20.48382 
.71704 20.12355 
m6840.3 19.19715 

-66936 18.78541 
,67302 18.~8835 

,68607 
.TO604 
,15699 
,77390 
,77953 1.021 ,58133 

1.010 ,57583 
1.000 ,57033 
1.010 ,57583 

16*31500 
16.16060 
16.00620 

,66569 I 18.6R248 
,66019 18.52808 
-66752 18.73394 16.16060 

1.014 ,57766 16.21207 
16.26353 
16.31 500 
16 * 36647 

,66752 18.13394 
1.017 ,51950 
1.021 ,58133 
1.024 ,58316 
1.024 -58316 
1.024 158316 
1.021 -58133 
1.021 ,58133 

,6675; 
,66936 
,66936 

i 8; 73394 
18.78541 
18 v 78541 
18.73394 

.78235 
,77953 
,71953 
,18235 

16 m 36647 
16.36641 
16.31500 
16.31 500 

-66752 
166752 
,66202 
,65835 
-65285 
64552 
,63451 
,62351 
,59781 
.55932 
,72495 

-61159 
-66607 

-66191 
,66975 
,66791 
-66975 
~66791 
-66975 
,66601 
-66423 
~66423 
,66239 
,65871 
,65135 
,64583 
,63663 
-62375 
,599R3 
,55935 
,56465 
-5299R 
-5299.9 
-5244U 
.99543 
,99721 
.97703 
,91447 
,01997 
mol145 
-01072 
mol072 

.01072 

.be631 

,666n7 

. o i n v  

18.73394 
18.57954 

,78235 
,79079 
-19642 
,80487 
,81614 
,83305 
~85000 
088976 
.95022 
,69374 
,15348 
*77610 
.?U497 
,78457 
-78175 
,77892 
-78175 
,77892 
m7R175 
-71892 
,71497 
.?UT40 
,78740 
,79022 
,79587 
.80717 
-81565 
-82979 
,84963 
,88665 
,95017 
,91361 
-99724 
,99724 
1.00618 
-08094 
-06254 
.I8251 
,35969 

3.20861 
3.59604 
3.64316 
3.64316 
3.64316 
3.64316 
3.64316 
3.64316 
3.643 16 
3.64316 

,021 ,58133 
,010 ,57583 
,003 ,57216 
,990 -56483 
,979 -55932 
,949 ,54282 
-897 ,51531 
,380  ,77365 
-391 e77918 
,391 ~77918 
,391 m77918 
1.398 -78286 
1.401 ,78470 
1.404 -78655 
1.401 ,78470 
1.404 ,78655 
1.401 *' I8470 
1.401 .78470 
1.391 ,77918 
1.387 077734 
1.384 ,77549 
1.377 ,77181 
1.367 ,76628 
1.349 ,75707 
1.332 -74786 
1.311 ,73681 
1.277 -71839 
1.211 -68339 
1.115 ,63182 
,907 -52081 
,925 -52998 
,925 ,52998 
,907 -52081 

1.742 1 -96706 

16.31500 091552 
16.16060 ,92416 
16.05767 ~92993 
15.85180 .94150 
15.69740 ,95022 
15.23420 ,91655 
14.46219 1.02116 
21.71248 ,61676 
21.06757 -6n784 

18. AT661 

17.49874 
16.77820 
15 6974 0 
20.34569 
19.261 28 

21.86757 
21.86757 
21.97096 
22.02266 

.6a784 
,66784 
,60186 
-59886 
.59586 
,59886 
,59586 
,59886 
,59886 
,60784 
.61082 
,61319 
,61973 
-62859 
e64327 
-65185 
,67522 
,10394 
,75797 
~ 8 3 7 2 0  

1e.fl4e17 
1 8 69325 
18.69325 
18.74489 
18.79693 
I0.?4409 

22.07436 
22.02266 
22.07436 
22 02266 
22,02266 
21.86757 
21.81588 
21.76418 
21.66079 
21.50570 
21.24722 
20.98873 
20.67855 

__.. . .. 
18.79653 
18.744R9 
18.7'3653 
18.69325 
18,64161 
18.64161 
18.58997 
18.48670 
18.28014 
18.12523 
37186703 
17.50556 
1 beU9426 
15.69820 
15,28566 
14.87393 
14.87393 
14.71953 
27.93660 
27.98824 
27.42021 
25.66449 

,56055 
-32129 

~ . .  
20.16159 
19.17936 
17.73186 
14.61659 
14.87393 
14.87393 
14.61659 
27. 14060 
27.19230 
26.67534 
24.96936 

~56140 
,32178 
~30124 
,29439 

1.01215 ' 
,99724 
,99721 
1.01215 
,21925 
,21290 
-27032 
,41204 

3.2n758 

i .745 ,9689i 
1.711 ,95049 
1.597 ,88970 

.o2ooo 

.01147 

.01073 
-01049 
-01073 
-01073 
mol049 
,01049 
-01049 
.01049 

3.59496 
3.64207 
3.65856 

... 
,30078 
,30078 
,30078 L 3.64207 

3.6&207 6;977 
6.452 
5.927 

,30124 
,29439 
,29439 

... . 
3,65856 
3.65856 
3.65856 
3.65856 

.01072 

.01072 

.01072 5.402 
4.877 

,29439 
,29439 

. . 

.01072 
~- 
lese-data t o  t h e  I n t e r n a t i o n a l  System o f  Un i t s :  *The f o l l o w i n g  convers ion  f a c t o r s  can b e  used t o  conver t  

1 inch = 25.4 mm; 1 p s f  = 47.88 N/m2. 



TABLE 1'4.- TABULAR LISTING OF DATA* FOR SHARP CONE; M,= 2.96 

(a) a = oo 
I 

10.R8951 

10.6982b 
10,62113 
10.51972 

io.8no25 

b 
5 
6 
7 
8 
9 

1 1  
12 
13 
16 
15 
1h 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

31 
32 
33 
3. 
35 
36 
37 

39 
40 
b1 
42 
b3 
bb 
45 
b6 
47 
b8 
b9 

51 
52 
53 
5 b  
55 
56 
57 
58 
59 
60 
6 1  
62 
63 

i n  

3n 

3n 

50 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
90 
90 
90 
90 
270 
270 
270 
270 

n 
0 
0 
0 
0 

180 
180 
180 
180 
180 

n 

' ,253 
.b53 
-653 
.a53 

1.053 
1.253 
1.453 
1. b53 
1.853 
2.053 
2.253 
2.453 
2.653 
2 . 8 5 3  
3.053 
3.253 
3 . 4 5 3  
3.653 
3.853 
4.053 
4.253 
b.453 

a253 
,453 
.653 
.a53 

1.053 
1.253 
1.653 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 
4.053 
b.253 
b s b 5 3  
1.053 
2.053 
3.053 
a.053 
1.053 
2.053 
3.053 

4.931 
5.456 
5.991 

7.031 
7.031 
6.50b 
5.981 
5.456 
6.931 

*.n53 

6.506 

-032 
.a57 
,082 
,107 
-132 
.157 
.182 
.eo7 
.a32 
.251 
.282 
.307 
.332 
.357 
.382 
.bo7 
.b37 
.b57 
.be2 
.507 
.532 
,551 
.032 
.057 
,082 
.lo7 
.132 
,151 
.la? 
.207 
.232 
.257 
.282 
.307 
.332 
.357 
,382 
.bo7 
,431 
.b57 
.be2 
.501 
,537 
.557 
.132 
.257 
.382 
.507 
,132 
.257 
.38? 
.507 
.61h 
.687 
.14n 
,813 
.a79 
.a79 
.813 
.7bR 
.682 
.614 

I108O.P 
1065.8 
1058.6 
1045.4 
103e.6 
1023.R 

1001.4 
996.2 

979.b 
969.8 

949 s b 
937.4 
923.0 
909.8 
89a.2 
872.6 
851.0 
805.3 
739.3 
1081.4 
1068.2 
1056.1 
1044.1 
1032,l 
1023.7 
1011.6 
1003.2 
994.8 

978.0 
965.9 
956.3 
9b*.3 
933.4 
922.6 
904.4 
888.9 
869.7 
815.6 
795.1 

1035.R 
991.b 

849.8 
1035.7 
98R.8 
937.1 
848.0 
36.5 
33.1 
33.n 
32.6 
32.3 
31.0 
31.8 
31 S O  
31.0 
31.7 

1014.2 

987.8 

960.2 

984.n 

762.2 

939.8 

1.549 
1.5% 
1.511 
1.501 
1.982 
1.661 
1.436 
1.413 
1.386 
1.3.9 
1.311 
1.232 

1.711 
1.680 
1.667 
1.6b6 
1.625 
1.611 
1.590 
1.575 
1.561 
1.542 
1.532 
1.511 
1.49. 
1.613 
1.454 
1.b36 
1.404 
1.377 
1.3.. 
1.302 
1.215 
1.123 
1.632 

'1.555 
1.*65 
1.309 
1.632 
1.550 
1.461 
1.30h 
-.lo0 
-.lo6 -. 106 
1.106 
-.lo7 
-a109 
-.lo8 
-.lo9 
-.lo9 
..lo8 

i.iin 

,89313 
.a8553 
,81685 
-86817 
.a5840 
~84755 
.83b53 
e82259 
.808b8 
.78895 
.76947 
.'I2818 
.66849 
~91718 
-96582 
-95b94 
.944nb 
-93319 
,92557 
.9147n 
.90108 
.a9947 
188968 
,88121 
.97337 
.n6467 
-85379 
a8.400 
~83421 
.a1790 
nail376 
-1863h 
e76b60 
~71892 
.67107 
-93654 
-89638 
-8.972 
-76833 
~936.5 
e89403 
e84726 
-76678 
-03299 
-02995 
-02981 
e02952 
102923 
-02807 
.02880 
-02807 
e02807 
e02865 

1 1  sb7959 
1 1  ~37652 
11.2b99q 
i1.10969 
10.9Pb89 
lO.R9010 
10.17806 
10.67601 
10.58673 
10. b97bb 
io.bn816 
io13n612 
ln.2obO8 
10.0R928 
9.90173 
9.80861 
9.66836 
9.50255 
9.27295 

8.55867 
7.8571b 

1 1  ~L92bO 
11.35178 
1 1  -2239. 

10.9h827 
I O  ,81879 
10.75095 
10.6hlb7 
10.57198 
10.b5693 
10.39301 

LO. 16291 
10.03507 
9.92002 

9.61322 
9.4b703 
9.21250 
8.98682 
8.46992 
7.8L)lbb 
11,00765 
10.53571 
9.9872. 
9.03061 

I 1.00662 
10.50807 
9.95837 
9.01239 
,38779 
.35207 
,35037 
,34697 
.3L357 
.32996 
.338b7 
e32996 
.32996 
,33677 

9.01336 

ii.nq611 

10.26518 

9.nnr97 

.in387 

.23n5b 

.25089 

.2(1484 

.31022 
133398 
-35.01 
~37319 
.3n938 
-40509 
eb2038 
.b3739 
.b1397 
-47217 
.4919O 
.51498 
,53565 
,55957 
,59193 
,67357 
.68812 
-7Rn86 
m179b5 
,27366 
,25149 
,28794 
,31586 
,33024 
.359:8 
.37586 
~39201 
.blZOLI 
.42293 
.bbb09 
-6h055 
.bRn6l 
.b9R25 

,54367 
~ 5 6 7 b l  
~59616 
,63127 
,70311 
-77690 
.307b9 
~39841 
.be199 
.62531 
,30771 
.LO324 
.b9241 
.6278O 

2.87260 
2.936b6 
2.93967 
2.9161. 
2.95268 
2.97953 
8.96261 
2.97953 
2.97953 
2 s 96596 

.51553 

10Y0.2 
1065.R 
105R.6  
1Ol5.b 
103a.h 
1022.7 
101~.1 
1007.1 
997.5 
989.1 
98n.7 
971.1 
961.5 
9.9.5 
93u.7 
924.3 
9io.n 
89..6 
872.11 
890.0 
805.7 
739.7 

1080.2 
10h7.0 
105U.9 
1062.9 
1032.1 
1023.7 
1012.R 
loo... 
99h.O 
986.& 
980.A 
968.3 
95h.3 
916.7 
935.9 
923.8 
905.9 
890.1 
812.1 
8 a . n  
796.3 
762.2 
1035.R 
990.3 
93Q.9 
81R.8 
1035.7 
990.0 
939.3 
814.0 

36.5  
33.1 
33.0 
32.7 
32.2 
31.2 
31.9 
31.1 
31.2 
31.9 

0 = 22.5', p+ 1: 3254.1 psf  
- 
cp 
1.709 
1.h8b 
1.672 
1.6bQ 
1.630 
1.609 
1.595 
1.587 
1.566 
1.551 
1.531 
1.520 
1.503 
1.683 
1.466 
1.439 
1.6lb 
1.381 
1.350 

1.233 
1.119 
1.709 
1.686 
1.665 
1.64+ 
1.626 
1.611 
1.592 
1.578 
1.563 
1.54h 
1.536 
1.515 

1.310 

1.49. 
1.676 
1 .*59 
lsb38 
1.407 
1.380 
1.348 
1 . 3 0 1  
1.217 
1.123 
1.632 
1.553 
1.666 
1.308 
1.632 
1.553 
1.663 
1.307 
-.I00 
..I00 
-.lo4 
-.106 
-9107 
..IO0 
-.I08 
-.I09 
-a109 
-.inn 

.9169n 
-96389 
.9573R 
m945bb 
.93570 
192486 
~91727 
,91070 
.9u~nq 
.a9450 
,88691 
-87823 
-8695h 
-85877 
~8489h 
.e3595 
-82296 
.no881 
.78933 
-76873 
.I2861 
-6689H 
.9769n 
e96496 
.954n5 
-9b31R 
.93339 
m92577 
~9159R 
-90837 
~90075 
.89205 
,88661 
.a7573 
eRb.85 

aYb636 
,83568 
~81916 
-80502 
-18870 
-7669. 

.n561< 

-12017 
~67121 
.9367n 
189558 
-85004 
slb76b 
-93665 
~89531 
.84853 
e76696 
,03301 
a02997 
.n2983 
,0295~ 
.uz9in 
.0282L 
.a2882 
,02809 
-02821 
,02882 

10.78114 
10.7n469 
1 0 .  ~ 0 2 7 3  

in, 32237 

in.09~9~ 

10.51 352 
IO.L?432 

10.22Ob2 

9.97829 
9.82536 
9.672.b 

9,27139 
9.03526 
8.56374 
7.16281 
ll.rn208 
11.3blb3 
11.21357 
1 1  .nn571 

9.50617 

10.97063 

1 0 . 1 6 6 0 5  
io.nnii3 

10.67655 
10.5RIOb 
10.48175 
10.b7082 
10.29296 

8.66452 
' 7.RR91b 

10.52627 
9.99103 
9.02251 

10.57311 

1 I .n1052 

11.00~99 

9.97330 
9.01133 
.3R8Ob 
-35230 
~35050 

.3b208 
-3.719 

.la303 

.27982 

.25021 

.28*2O 
,3n960 
,33593 
e35342 
,36788 
-39h52 

.b176* 

.43b71 
s b 5 1 3 b  
,17159 
.bR931 
.512b9 
e53506 
.55897 
~59131 
.62b68 
.68804 
.?sol1 
.la301 
-22639 
,26008 
,29030 
,31536 
.33377 
-35631 
-37309 
.38932 
.bO?29 
,61923 

.bnz29 

.43955 

.bhOZO 

.b?631 

.b9bOb 
e51331 
.54151 
e56537 
.59733 
-67753 
.In118 
-77668 
.30487 
sbn007 
.bRlbl 
.62642 
.30720 
.LOO62 
.b9013 
-62753 

2.81219 
2.9360b 
2.97425 
2.9b512 
2.95555 
2.97569 
2.96219 
2.91911 
2.97569 
2.96219 

! 1081.4 
1068.2 
106i.n 
1067.8 
103s.a 
102'.0 
1016.6 
ion7.o 
999.8 
990.2 
983.0 
913.b 
963.8 
951.8 
9*1.0 
92h.h 
913.b 

' 891.8 
815.0 
853.. 
801.1 
741.7 
1081,' 
1067.0 
1054.9 
10.4.1 

1023.h 
101b.0 
l00*.3 
995.9 
986.3 
9en. 3 
968.7 
957.. 
966.5 
936.9 
926.9 
908.0 
892.3 
873.1 
8.7.8 
190.h 
764.2 
1037.0 
991.b 
938.6 
8*8.6 
1035.6 
987.5 
935.7 
845.. 
36.5 
37.1 
31.0 
32.7 
37.7 
31.5 
32.2 
31.7 
31.2 
31.1 

io32.n 

I t:3$ I :::::: 
i.b75 e95903 1 ;:::; 1 -94710 

,93625 
1.612 -926b9 
1.59A -91889 

1.5b0 .A8857 
1.523 -81904 
1.506 ,87116 
1.686 ,86031 
1.467 885056 

1.b19 -82559 
1.392 -811b9 
1.353 -79088 
1.315 ~77135 

1.236 1.122 ~73012 ~67045 
1.710 a97748 

1.66b a95354 
1.6b6 e9b37b 
1.625 e93285 
1.610 ,92523 
1.593 .91653 
1.517 a90782 
1.562 e90020 
1.545 m891b9 
1.535 -88605 
1.51b ~87516 
1.495 ~86537 
1.477 -85551 
1.bbO -84686 

1.blO qR201b 
1,383 ,80659 
1.349 .78917 

1.442 .a3753 

1.685 .96642 

1.639 .n359n 

. -  
1.306 .766;1 
1.222 -72277 

I 1.633 e93733 
1.55r -89611 
1.463 .8b837 

1.126 .6727n 

.. 
-e106 ,02981 
-.lob -02952 
- . lo7  .029n9 
.e108 a02851 
-.IO7 a02909 
-.LO9 .O2822 
-a109 102822 
-.lo8 -02866 

.man 
,34973 
-36908 
,38309 
.40121 
.bIbbZ 
sb3159 
sbb831 
ab6865 
mb8650 
.5n972 
,53050 
m55.52 
e58871 
a62047 
,68568 
.7178b 

-22809 
.E6160 

.31668 
e3350b 

.in061 

.zan81 

.35508 

.37428 
,39049 
a401142 
,41935 
ebb065 
e4592b 
.b7737 
,49314 
e51214 

,56815 
-59157 
.62855 
,69113 
,174b0 
.3054l 
.39998 
,49012 
.627b3 
.3n85b 
.bn621 
.4950P 
e63203 

2.~7253 
2.93639 
2.93960 
2.91607 
2.95590 
2.96925 
2.95590 
2.97604 
2.97604 
2.96589 

.53883 

*The f o i l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l  System o f  U n i t s :  1 i nch  = 25.4 mm; 1 psf  = 47-86 



TABLE IV . -  TABULAR LISTING OF DATA* FOR SHARP CONE; M a =  2.96 - Cont inued 

2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
R 0 
9 0 

11 0 
17 0 
13 0 

15 0 
16 0 
17 0 
I R  0 

20 0 
21 0 
22 0 
23 0 
24 180 
25 180 
26 180 
27 180 

i n  0 

14 0 

19 0 

,253 ,033 
,453 ,057 

1080.2 
1065.8 
105W.6 
1046.6 
1035.8 
1025.0 
1016.7 
1008.3 
998.7 
990.3 
983.1 
973.5 
963.9 
953.1 
941.1 
927.9 
913.6 
89H.0 
876.4 
852.4 
808.1 
742.1 
1079.0 
1065.8 
1053.7 
1042.9 
1032.1 
1023.7 
1014.0 
1004.4 
996.0 
98h.4 

964.3 
957.5 
947.9 
938.3 
926.2 
909.4 
893.8 
87b.5 
849.7 
799.9 
745.8 
1035.8 
989.1 
937.5 
846.4 
1035.7 
987.6 
934.7 
842.0 
36.9 
33.6 
33.4 
32.9 
32.5 

32 .R  
31.8 
31.1 
32.3 

980.4 

32.0 

1.70R 
1.683 
1.671 
1.650 
1.631 
1.612 
1.590 
1.583 
1.567 
1.552 
1.540 
1.523 
1.507 
1.488 
1.467 
I1444 
1.419 
1.392 
1.355 
1.313 
1.237 
1.122 
1.706 
1.683 
1.662 

,97630 
,96330 
,95679 
-94596 
-93621 
my2645 
~91887 

11.47499 
11.32216 
1 1  e24574 
1 1  11838 
11.011376 
10.88914 
10.79999 
10.71084 
10.60895 
10151980 
10044339 
10.34150 
10.23961 
10.12499 
9.99763 

,10543 1081.4 
.Z-3175 1067.0 

1.709 
1.684 
1.672 
1.649 
1.633 
1.612 
,597 
,583 
,568 
.552 
.539 
,525 
,508 
,487 
,467 
,446 
,419 
1.392 
1.354 
1.315 
1.238 
1.122 
1.705 
1.682 
1.664 
1.643 
1.626 
1.610 
1.593 
1.576 
1.562 
1.545 
1.535 
1.514 
1.495 
1.481 
1.462 
1.443 
1.412 
1.385 
1.352 
1.310 
1.225 
1.133 ' 
1.630 
1.550 
1.458 
1.303 
1.630 
1.547 
1.456 
1.297 
-e099 
-.lo5 
-.lo5 
-.lo6 
-a107 
-.lo8 
-.lob 
-.lo8 
-.lo8 
-.lo7 

,97705 11,411384 
~96405 11.33107 
,95756 11.25468 
~94564 11.11463 
~93697 11.01278 
-92614 10.RR546 
-91856 

-18241 
~22928 
-24969 -653 .OB7 .Pql98 1059.R . .  

.853 ,107 
1.053 ,133 
1.253 ,157 
1.453 ,182 
1.653 ,207 
1.853 .23? 
2.053 .257 
2.253 .28? 
2.453 .307 
2.653 ,332 

oIR284 1046;h 

,33216 1025.0 
.30832 1037.0 

;28371 

-33290 
,30638 

-3b978 1016.7 
,36673 1008.3 
034540 999.9 
*40120 990.3 
,41439 983.1 
,43154 974.7 
,44824 965.1 
,46656 953.1 
-4Rh40 941.1 

- 5 3 0 3 4  913.6 
,55434 89H.O 
,50678 876.4 
,62196 853.6 

a77742 742.1 

,50768 929.1 

.68536 809.2 

10 79634 

10.61810 
10.51625 
10,43986 
10.35074 
10.24889 
10.12157 
9.99425 
9.86694 
9.70143 
9.53592 
9.30675 
9,06485 
8.59379 
7088082 

11 45838 
1 1  -31802 
1 1  ,20318 
11 007558 
10.97351 
10 s 871 43 
10.76935 
10.66727 
10.57795 
10.47587 
10.41207 
10128447 
10.16963 
10.08031 
9.96547 
9.85063 
9.65924 
9 49336 
9.2R920 
9.03400 
8.51085 
7.94941 
11.00005 
10 -50352 
9.94333 
8.98846 
10.99902 
10.48863 
9.92719 
8.95744 
039277 
,35706 
s 35536 
.35026 

1 o ,70728 
~ 3 5 0 4 8  
-36740 

,40182 
-41499 
e43001 
,44674 
-46710 

,38375 
.91128 
~90262 
,89503 

.9io98 
~90339 
,89473 
~88823 
-88065 
-87198 
ma6115 
,85032 
,83949 
,82540 
,81132 
,79182 
~77124 
,73116 
~67051 
,97489 
,96294 
,95317 
-94232 
,93363 
-92495 
,91626 
-90758 
.R9998 
,89129 
.e8587 
,87501 
,86524 
-85764 
,81787 
,83810 
,82181 
,80770 
,79033 
~76862 
.72411 
,67634 
,93589 
,89365 
,84598 

,88853 
~87986 
,87119 
.n6144 
-85060 
,83869 
.82568 

~79209 
,81160 

2.853 .357 
3.053 -382 - .  
3.253 ,407 
3.453 .43P 
3.653 .457 
3.853 .4A3 

9.85754 
9 7 047 1 
9.53914 
9.30990 

-55b80 
.SI3721 
,62064 
~611405 
.77777 

. .  
4.053 ,507 
4.253 .532 
4.653 .557 
-253 - 0 3 P  
.453 .057 
,653 .OB? 

~~ 

,77042 
,73033 
~67073 
-97522 
-96326 
,95238 
.9+26n 

.. 
9.05518 
8.51395 
7.8R348 
11.46225 
11.32169 
11.19390 

11969 
,23188 
.2b492 
,29183 
.31678 
,33511 
a35513 
~37430 
-39048 

~41932 
*44059 

.40840 

1079;O 
1065.8 
1055.0 

.a53 .IO7 -643 
,625 
,610 
,593 
.577 
.562 
.545 
,535 
- 5 1 4  
.495 
.479 
-462 
,441 
-412 
,385 
- 3 5 2  
.309 
,222 
-129 
,631 
,550 
,461 
I 303 
,631 
,548 
,456 
I 295 
a 099 

1 1  ,07890 
10.96389 
10. R7444 
10.77222 
10.66999 
10.58054 
1 0  a47831 
10.41442 

10.17163 
10.06940 

9.43939 
9.66049 
9.49437 
9.28992 
9.02157 
8.49766 

lo ,28664 

9.96718 

1043.0 
1033.3 
1023.7 
1014.1 1 
1004.5 
996.1 
986.5 
980.5 
968.5 
957.6 
949.2 
938.4 
927.h I 
909.6 

,29257 
2 R  I 8 0  1.053 .132 
29 180 1.253 .157 
3n 180 1.453 .182 

,93282 
-92520 
,91651 
-90781 
.90020 
-89150 
,88607 
,87519 
sH6541 
.R5671 
.M4801 
.a3714 
,82192 
-80779 

31 180 
32 180 

1.653 .PO7 
1.853 -237 

,37480 
,39095 
,40882 
,41972 
-44094 
.45948 

33 ieo 
34 180 
35 180 

2;053 ;257 
2.253 .28? 
2,453 ,307 

36 180 
37 180 
3 R  180 
39 180 
40 180 
41 180 
42 180 
43 180 
44 180 

2.653 .337 
2.853 ,357 
3.053 .387 
3.253 ,407 
3.453 ' .43P 
3.653 .457 
3.853 .48? 
4.053 .507 
4.253 .53P 

,45916 
.47528 
-49107 
-51040 

,56074 
~511956 
.62654 
.6968O 
s 77230 
,30832 
,40342 
e49225 
,63064 

.536eo 

.3n865 

.4n619 
,49691 
,63697 

2.8647 1 
2.92165 
2.93081 
2,94039 
2.95012 

;4;357 

.50871 
,49133 

-57698 
894.0 
874.7 
850.7 

,56088 
,58966 
-62485 

079039 
,76756 
,72299 801.4 

748.6 
1035.R 

936.3 
846.4 
1035.7 
987.7 
934.8 
843.5 
37.0 
33.6 
33.5 
33.0 
32.5 

989.1 

~69505 
,76880 
-30912 
.4n404 
-49471 
,63105 
.3n934 
,40662 
,49716 
-63526 

2.86420 
2.92714 
2.93030 
2.93988 
2.94961 
2.95949 
2.94635 
2.96617 
2.96954 
2.95618 

45 
46 
47 
OR 
49 

51 
52 
53 
54 
55 
56 
57 
5 R  
59 
60 
61 
62 
63 

5n 

180 4.453 
90 1.053 
90 ' 2.053 

.557 

.13? 
,257 
,382 
-507 

-67406 
,93621 
.a9395 
.e4735 
-76500 
.93600 
-89259 
,84475 
-76104 
,03339 
~03036 
,03021 
.029713 
.02934 

7.92263 

10.50706 
9.95942 
8.99150 

10.49109 
9.92884 

11.00374 

11.00223 

90 

270 
90 

270 
270 
270 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

- 

3.053 
4.053 
1.053 
2.053 
3.053 
4.053 
4.931 
5.456 
5.911 
6.506 
7.031 
1.031 
6.506 
5,981 
5.456 
4.931 

,76474 
,93580 
,89238 
,84461 

mO3342 
,03038 

-029RO 
-02937 
-02893 
-02951 
,02864 
,02850 
-02908 

. m i 0  

.03023 

-~ 
.137 
.257 
-382 
.507 
.61h 
-687 

,813 
,879 
.e79 
.e13 
.74R 
,682 
-616 

.74R 

8.94490 
,39246 
,35679 
,35509 
,34999 
,34489 
.33980 
,34829 
-33810 
a33640 
,34319 

-.lo5 
-a105 
-.lo6 
-.lo7 
-.lo8 
-.I06 
-.lo8 
-.lo8 
-.lo7 

e34516 
,34006 
,34686 
,33666 
,33496 
,34176 

,02891 
,02963 
~02877 

2.96001 32.0 
2.94362 32.7 
2,96334 31.7 
2.96b69 31.5 

~ 2.95340 ~ 32.2 
00286? 
-02920 

conver t  these da ta  t o  the I n t e r n a t i o n a l  System o f  U n i t s :  *The f o l l o w i n g  convers ion  fac  ITS can be used i 

1 inch = 25.4 mm; 1 p s f  47.88 N/m2. 



O r i f i c e  &deg 
6 = O . O o ,  pt = 3253.2 psf  

s, in.  s/d . 
P I '  Psf cp 

I 

TABLE IV.-  TABULAR LISTING OF DATA* FOR SHARP CONE; M a -  2.96 - Continued 

6 45.0°, p+ = 3255.8 p s f  6 = 22.5', D +  = 3254.2 Ps f  I 

I 
I 

1 
I 

I 

I 
I 

I 

! 
! 

2 
3 
4 
5 
h 
7 
11 
9 
10 
1 1  
12 
13 
14 
15 
16 
I7 
18 
19 
2n 
21 
22 
23 
2 1  
25 
26 
27 

29 
30 31 

32 
33 
34 
35 
36 
37 
38 
39 
40 4 1  

42 
43 
44 

29 

45 46 

b7 4 I  

.9 
5" 
51 52 

53 
54 
55 
56 
51 
58 
59 
60 6 1  

62 
63 

6ah.9 
67h.P 
700.9 
700.9 
703.3 
691.3 
699.7 
697.3 
696.1 
693.7 
692.5 
691.3 
688.9 

~58475 
~61187 
.63357 
e63099 
~63574 
-63031 
.632b8 
163031 
-62923 
.62706 
,62597 
~62489 
~62272 
,61947 
e61621 
161296 
e60062 
.6042n 
.5966n 
,59234 
-57390 
-50461 
e85013 
-87625 
~89040 
.R9802 
~90346 
~90564 
,90782 
~90702 
,90702 
-90455 
-90238 
~89693 
e89258 
.a8022 
-88307 
e87734 
e86645 
~85557 
,81033 

,77720 
-71733 
~63682 
~62923 
.61730 
m58692 

-90346 

.t)2a7r 

 PO^ 

a91017 
,86790 
,8360 
a82616 
-03117 
,03952 
,83617 
,03952 
.04119 
.04453 
e04620 
,84701 
,05122 
-05624 
,86127 
-06631 
~87302 
,87915 
,09155 
,09831 
e92719 
,91360 
.be726 
e43855 
.41062 
-39502 
e38360 
,37896 
-37420 
-37420 
a37428 
,38129 
.30591 
-39720 

,77483 681.0 1.017 
,81313 701.3 1,052 
-75904 
.79hb0 1 ::::: 1 ;::;: 
,111650 ' 687.0 1.028 
,04985 684.6 1.023 
~05407 681.0 ' 1,017 
.85654 678.6 1.013 
.8h157 1.009 
.8hH20 l.OU1 
~87164 ,996 
~07332 -990 
~80341 .980 

.973 

.9*9 
~08341 
,91215 
,95319 
.31213 
.22191 
a 15845 
.11041 
~09645 

.Oh786 

.Oh706 
,06706 
.Ob706 
.11156 

.I4808 

.I1290 
I ,19172 

-21294 

e33330 

.47011 

.a6786 

, . i m 9  

.zn970 i .3n207 *22191 

~ .5n338 
.7nb60 

-61583 7.23818 
-6342h 7.45481 
.6396H 7.51853 
.64721 7.60773 
,63860 7.50579 
e63101 7.41658 
.63101 7.bl658 
-62776 7.37835 
-62559 7.35287 
mh2347 7.3?738 
,62125 7.30189 
.619OI 1.?7641 
.61583 7.23018 
-61366 7.21269 

' 0  i :  
0 
0 
0 

1 :  
0 
0 
0 
0 

I O  
! O  

0 
n 
0 
0 

i o  

0 

18" 

I O  

I 100 

. 0 3 t  

.057 

.082 

.IO7 

.13? 

.151 

.I87 

.PO7 

.237 
,257 
.282 
,307 
.33? 
.357 
,382 
.bo7 
.43P 
,457 . 487 
.507 
.53? 
.557 
.03? 
.057 
,087 
.lo? 
.13? 
.157 
.lH? 
.207 
,237 
.257 
.28? 
.307 
.332 
,357 
.382 
.LO7 
~ 4 3 2  
. *57  
.482 
.501 
.532 
,557 
,132 
.257 
.382 
.507 
.132 
.257 
-382 
.507 
.616 
.682 
. 7 * R  
.813 
.079 
,819 
.a13 
.7.a 
,682 
.61h 

7.3.3 
115.1 
754.1 
727.7 
716.9 
699.0 
702.5 
697.8 

691.8 

689.b 

684.0 
6H1.0 
676.2 
673.8 
672.6 
665.4 
665.4 
645.0 
616.2 
1033.7 
1068.2 
1086.2 
1094.7 
1098.3 
11U1.9 
1101.9 
1101.9 
1101.9 
1101.9 
1095.9 
1093.5 

1082.h 
1076.6 
1068.2 
1057.3 
1042.9 
1023.6 
999.5 
950.1 ! 877.9 
793.7 

' 802.1 

730.1 

i 696.7 

69i.n 

685.8 

1088.6 

787.7 

791.2 
799.6 

, 787.8 
727.4 

23.2 
22.1 
21.6 
21.6 

28.n 

21.0 
20.8 
21.0 
21.3 ' 21.5 

6.87288 
7.19166 
7.44669 
7r51044 

.958 

1.051 
1.062 
1.055 
1.045 

1.045 
1,043 
1.039 
1.037 
1.034 
1.030 
1.021 
1.018 
1.012 
1.003 
.995 
,980 
,972 
.937 
.88I 

1 .466 
1.516 
1.543 
1.55e 
1.568 
1,573 
1.577 
1.577 
1.571 
1.570 
1.566 

i.oin 

1.049 

1.12h 

1.144 
leu99 
1.080 
1.049 
1.055 
1.047 

1.036 
1.036 
1 *032 
1.02b 
1.02+ 
1.017 
1.009 

1.003 

1.07~ 

1.040 

1.005 1 ' 
.990 

.955 

.905 
1.628 
1 a 689 
1.120 
1.735 
1.741 1 
1.741 , 
1.747 , 
1.747 I 
1.747 
1.747 
1.737 , 
1.733 
1.724 
1 . 7 1 1  
1.703 
1.689 
1.670 
1.645 
1.611 
1.570 
1 e 48b 
1.359 
1.213 
1.221 
1.202 
1.103 
1.209 1 
1.223 , 
1.194 
1.098 
-.I15 
-.I23 
-.125 
-.I26 
-.I26 
-.I27 
- e 1 2 7  
-.I27 
-.I26 
-.12h , 

,82510 

.82h77 
,03815 
.13845 
,84346 

, .RbhBO 
.05014 
,01349 

, .05684 
,86106 
~86522 685.3 

.n1344 

.07865 673.3 : .en370 668.5 

.e9213 660.1 
09719 655.3 1 191753 63*.9 
~9h036 602.5 

~ .35392 9b0.5 
I ~20148 969.4 

.24119 985.1 
~22207 993.5 
.20702 999.5 1 ,19501 .19504 )1001.9 1001.3 

,053 

\ 1.053 
1.253 
.153 ' :e653 
,853 

i i.053 
2.253 

! 2.453 
2.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 
b.053 
6.253 
4.453 
a253 
,653 
~ 6 5 3  

1.053 
1.253 
1.453 
1.653 
1.853 

.n53 

2.053 

1 ::::: 
, 2.653 
2.853 
3.053 
3.253 
3.653 1 3.6S3 

! 3.853 
4 053 

' 41253 

676.2 
611.4 

669.4 
659.4 
654.8 
6.1.4 
611.6 
101*.0 
1014.1 
1059.8 
1068.2 

669, n 

1073.0 
1076.6 
1076.6 
1076.6 
1075.4  
1073.0 
1070.6 
1065.8 
1051.0 

a61149 
~60716 
~60499 
-60173 
.59631 
-59306 

155294 
.9170b 
*94b2I 
.95838 
e96599 
e97035 
,97361 
~97361 
~97361 
-97257 
~97035 
~96811 
m9638Z 
,95947 
-95512 
.9*859 

.5noo5 

7.18721 
7.17623 
7.11075 
7.07252 
7.00880 
6.97051 
b.81765 
6.49907 
10.71051 
11.09815 
ll.Zh437 
1 1  ~35387 
11.40501 
11.44337 
11.44331 
11. 44337 
11.b3059 
11. 40501 
1 1  -37944 
11.37830 
11.27716 
11.22601 
11.14930 
11.07258 
10 ,95751 
io.an.08 

7.10241 
1.01315 
6.96214 
6174537 
6.40109 
9.9920 1 
10.29907 
10. bh539 
10.55494 
10.61891 

~ 10.64450 
' 10.67009 
, 10.67009 
10.67009 

I10.63171 
110.60612 
l10.54215 
10.49091 
10.43900 

I 10130862 
10.31 106 

9.87681 1 9.6A650 
9.13402 

;e97 
1.594 
1.646 
1.674 
1 e688 
1.697 
1.703 
1.703 
1.703 
1.701 
1.697 
1.692 
1.681 
1.676 
I 667 
1.655 

. .  

180 
180 
lH0 
180 

180 
180 
1HO 

180 
180 
180 

180 

in0 

1 180 
I 180 

. i v s 0 b  1001.3 

, . 2 1 ~  99n.3 

,19991 ' 1001.3  
.20782 ' 1000.7 

-23005 ~ 992.3 
.24384 ' 987.5 
,25697 982.7 
e27563 971.8 
,89325 I 97U.6 
931912 I 958.6 
.34899 940.5 
.30400 929.7 
~43116 908.n 
-51145 859.8 i .61709 793.6 
,80812 7h.5 
~19513 

155629 

I .5n165 
1 -67917 
13.00007 
3,20909 
3.23941 
3.21513 
3.25513 
3121125 
3.27h71 
3.27671 
3.2h503 
3,20046 

e40621 
. b l 5 O l  
a42361 
~43h44 
-45720 
.b7731 
.50477 
,53883 
.6110b 
.70559 
.RIP50 
*84119 
,85960 
,90670 

,30360 
.42796 
~5.809 
3.10502 
3.23459 
3.25547 

13.26079 
3.26079 
3.27159 
3.20256 

.3n59i 

3.28256 

,056.1 
,0*8.9 

,942Oh 
,93227 
.919P? 

1041.7 1.642 
1030.9 1.62b 
l0lb.L 1.599 
99~3.6 1.567 
973.1 1.523 
925.0 1.440 
855.3 1.319 
725.3 1.096 
728.9 1.100 
114.5 1.075 
671.. 1.001 
896.2 1.390 
902.2 1.400 
8 7 9 . 3  1.361 
812.0 1.241 
26.7 -.I17 
22.1 -.I25 
21.1 -.I26 

. _. 
.9029n 
-88006 
-83654 
,77315 
.65591 

io.61229 
13 a 34379 
9.93235 
9.09077 
7.70968 

I -  
1.447 
1.410 
1.326 1 I:: 1 ::;:: 

90 2.053 
90 3.053 
90 4.053 

270 1.053 
270 2.053 
270 3.053 
770 ..053 

n 4.931 

l.212 
1 057 
1.043 
1.020 1 ,962 

,69200 ' e71301 
,79315 
.70008 
,69021 

179698 
, 3.04Y36 

,71989 

3.17433 
3.20773 
3,22260 
3.22260 

~ 3.21298 
3.24818 ! 3.24298 
3.23271 
3.22163 

ib5920 7;14791 
mb.619 7.59499 
~6071h 7.13623 
.A1043 9.52549 

a79521 9.34649 
-73429 ! 8.63018 

,01996 .7346O 
e01909 .2244O 
.0186b e21930 

.BISRI 9.5~912 

.02+i5 .21389 

696.1 
682.9 
669.3 
998.3 
999.5 
975.4 
902.0 

25.1 
21.3  
20.6 
20.5 
20.5 
20.2 
19.8 
19.4 
20.2 
2n.c 

1 1.566 
1.568 
1.527 
1.399 

-.I28 
-.128 
- . I 2 8  
-.129 

10.60612 
10.61091 

110.36304 
9.58261 

, -27356 

e21919 
a21749 
~21749 
.21409 
.21069 
.E1069 

a21749 

' .a2598 

.21&09 

.8816i 
~81529 
,02327 
-01923 
.Dl865 
m01050 
,01850 
e01821 

I .01793 ' ~01793 
,01821 
,01850 

I 

.. 
U 5.656 
0 5.911 
i 6 i 5 O b  
0 7.031 

180 7.031 
180 6.506 
180 5.981 
I90 5.456 
I80 4.931 

.Ol86b ~21930 
a01822 1 -21420 
.018011 e21250 
,01808 .?I250 
.nin37 1 .21590 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l  System o f  U n i t s :  1 inch  z 25.4 mm; 1 ps f  = 47.88 ~/,,,2. 



TABLE IV . -  TABULAR LISTING OF DATA* FOR SHARP CONE; M,= 2.96 - Concluded 

( b )  U 20' - Concluded 

2 
3 
4 
S 
6 
7 
8 
9 

10 
11 
12 
19 
14 
19 
14 
17 
1 R  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3R 
39 
4 0  
41 
4 2  
43 
4 4  
4 5  
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
41 
62 
63 

I 032 
,057 
,082 
,107 
,132 
,157 
,182 
,207 
.232 
,257 
.287 
.307 
.33x 
,357 
,382 
,407 
,437 
.457 
a482 
,507 
.53? 
,557 
-037 
.057 
.082 
.lo7 
.13? 
.I57 
,182 
,207 
,232 
.257 
.287 
,307 
,332 
,357 
.38P 
,407 
.432 
.457 
,482 
,507 
,532 
,557 
,132 
-257 
.38? 
,507 
,132 
.257 
.38? 
.507 
,616 
,482 
.74R 
.E13 
.a79 
.a79 
.a13 
.748 
.687 
.61h 

' 612.6 
667.R 
718.1 
722.9 

-1198 
.994 

1.n81 
l.08q 
1.089 
1.085 
1.097 
1.097 
1.097 
1.095 
1.095 
1.093 
1.087 
1.083 

1.066 
1.058 ' 
1.041 
1.025 

,962 
,896 , 

1.077 

1.00~ i 
1.270 
1.327 
1 360 
1,372 
1.389 
1.395 
1.400 
1.400 
1.bon 
1.393 
1.391 
1.381 
1.375 
1.370 
1.362 
1.350 
1.331 
1.310 
1.285 
1.247 
1.175 
1.079 
1.060 
1,033 
1.012 
,971 
l.69R 
1.698 
1.654 
1.523 
-.119 
-e127 
-.I27 
-.127 
-a127 
-.127 
-.127 
-.I27 
-.127 
-.I27 

.55371 
,60355 
~64906 
,6533'4 
-65339 
,65123 
~65773 
,65773 
~65773 
,65665 
065665 
,65556 
,65231 
-65014 
,6468'4 
-64148 
~63714 
a62847 
.6198n 
-61114 
,58730 
,55267 
,74799 
.77735 
,79474 
-80126 
,80996 
,81322 
,81540 
,81540 
,81540 
-81214 
-81105 
me0561 
-80235 
,80018 
.79583 
,78931 
,77952 
,76865 
,75560 
,73603 
,69790 
,64791 
-63822 
-62414 

,59163 
-97087 
,97087 
s948OI 
.e7954 
*O229h 
.01906 
-01877 
no1877 
,01877 
-01877 
,01877 
,01877 
-01892 
-01906 

.6133n 

6.50801 
7.09386 
7.42877 
7.67971 
7.67971 
7.65424 
7.73065 

7.73065 
7.71792 
7.71792 

7.46697 
7.64150 

7,53961 
7.48867 
7.3R678 
7 I 28490 
7.18301 

7.73065 

7.70518 

7.60329 

664, 2 
727.8 
777.0 
7m.9 
790.1 
790.1 
799.7 
799.7 
800.9 
800.9 
800.9  
799.7 
797.3 
792.5 
787.7 
719.3 
772.2 
762.6 

732.6 
700.2 
649.9 
707.4 
747.1 
773.5 
782.0 
791.6 
796.4 
Eon n 
801.2 
801 .2 
800.0 
800.0 
794.0 
790.4 
789.2 
781.4 
778.3 
769.9 
741.5 
749 a 5 
731.4 
696.5 
649.6 
714.6 
691.8 
679.8 
650.3 
1100.u 
1100.8 
1077.9 
1ooe.1 
25.1 
21.0 
20.6 
20.6 
20.6 
20.6 
20.6 
20.6 
20.0 
20.8 

748.2 

.98R 
1.098 
1.183 
1.204 
1.206 
1.206 
1.222 
1.222 
1.224 
1.224 
1.224 
1.222 
1.218 
1.210 
1.201 
1.187 
1.174 
1.158 
1.133 
1.106 
1.050 
,963 
1.062 
1.131 
1.177 
1.191 
1.208 
1.216 
1.223 
1.225 
1.225 
1.223 
1.223 
1.212 
l.2Ob 
1.204 
1.196 
1.185 
1.171 
1.15h 
1.135 
1 .I04 
1.043 

,962 
1.075 
1.035 
1.015 
.977 
1.744 
1.744 
1.704 
1.573 
-.I20 
-e127 
-.127 
-.I27 
-.127 

I ,60037 
,65781 
-70224 
~71300 
,71416 
-71416 
,72283 
-72283 
72392 
-72392 
-72392 
72283 
-72066 
-71633 

,70441 
~69791 
68924 
,67623 
,66214 
,63288 
,58737 
,63935 
,67523 
-69915 
.?Ob77 
-71546 
.?I981 
m72308 
,72416 
,72416 
,72308 
-72308 
,71764 
,71438 
-71329 
,70891 
-70350 
~69589 
a688213 
,67741 
-66110 
,62956 
*587lh 
-64589 
,62530 
,61446 
,59495 
,99491 
,99491 
,97425 
-90575 
,02270 

-01865 
,01865 
,01865 

.7120n 

.ole94 

7.73161 ,79785 
8.25384 .72094 

-71218 8.38121 
722.9 

' 720.5 
727.7 

8.39395 
I 8.39395 

8.49585 
8.49585 
8.50859 

a71050 ' 
~71050 
,69701 
e69704 , 
-69535 I 

179738 
,79738 
,79738 

I ,79904 
,79904 
.eon71 
,80570 
,80903 

I mR1402 
,82234 1 

~82YO1 
.R4235 
,85572 

,90619 
~96087 
-65765 
,61080 
,58242 
,57162 
,55709 
,55159 
,54791 
.54791 
-54791 
,55343 
,55526 
,56438 
,56912 
.57343 
.5n062 
,59135 
,60728 
~62480 
,64561 
,67444 
,73551 
,81236 
,82734 
-84903 
,86577 
,89942 

a20595 
m21716 
,43216 

3.11425 

3.251 00 
3.25100 

,86912 

.2n595 

3.24056 

727.7 
0 1.853 
0 2.053 
0 2.253 

~. 
I 727.7 
' 726.5 
' 726.5 

8;50859 
8.50859 
8.49585 

is9535 ' 
-69535 ' 
,69704 0 2.453 

0 2.653 
0 2.853 
0 3.053 
0 3.253 
0 3.453 
0 3.653 
0 3.853 

4.053 1 4.253 
0 4.453 

-253 
.453 
.653 
.a53 

1.053 
1.253 
1.453 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.853 
3.053 

725.3 
721.7 
719.3 
715.7 
709.7 

' 704.9 
695.4 
685.8 
676.2 
649.8 
411.4 
827.4 
860.1 
879.3 
886.5  
896.2 
899.0 
902.2 
902.2 
902.Z 
898.4 
897.4 
891.3 
887.7 
885.3 
880.5 
873.3 
862.5 
850.4 

814.4 
772.3 
716.9 
706.1 
690.6 
678.4 
654.6 
1074.7 
1074.2 
1044.9 
973.1 
25.4 
21.1 
20.8 
20.8 
20.8 
20.8 
20.4 
2n.4 

836.0 

8.47038 
8.41943 
8.36848 
8.27931 
8.20289 
8.10099 
7.94814 
7 78256 
7.43865 

~70714 
,71386 
,72559 
,73562 
,74898 
,76897 
,79060 
,83556 6.90282 ' 6.49528 

8.79156 
9.17658 
9.34103 

9.51993 
9.55827 

9.4177a 

6.90367 
7.51464 
7.93638 

.sa607 
,82561 
,77051 
-73370 
,72195 
,70848 
,711173 
-69666 
,69497 
,69497 
,69666 
-69666 

-71017 
,70511 

,71185 
,71859 
.72699 
,73873 
.75045 
-76717 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
90 

90 
90 
270 
270 
270 
270 

n 
0 
n 
0 
0 

90 

8.2 1754 
8.30700 
8.40924 
8.46036 
8.49870 
8.51148 
8.51148 
8.49870 
8.49870 
8.43480 
8.39646 
8.38368 
8.33256 
8.26866 
8.17920 
8.08974 
7,96194 

1 7.77024 
7.39962 
6.90120 
7.59149 
7.34948 

9.50382 
9.58382 
9.58382 
9.54549 
9.53271 
9.46882 
9,43048 
9.40492 
9.35381 
9.27714 
9.16213 
9.03435 
8.8R101 1 8.65100 
8.20375 
7.61594 
7.50141 
7.33584 
7.70848 
6.95377 
11.41 I14 

3.253 
3.453 
3.653 
3.853 

4.253 
4.453 
1.053 
2.053 
3.053 
b.053 
1.053 
2.053 
3.053 
40053 
4.931 

4.053 ,79221 
,84067 
.90650 
,81556 
,84724 
,86398 
,89424 

.OR543 
,08543 

7;22211 
6.99284 
11.69371 

ii.4iiib 
11 .I4279 
10.33775 

11.69371 11 65089 

10.04575 
~26675 

,19341 
,37874 

3.12202 ,26984 
,22402 
,22062 
~22062 

5.456 
5.941 
6.506 

,22257 
.21917 
,21917 
,21917 

3.2~98 - -. 
3 s 2555 1 
3.25551 
3.25551 1 7.031 

7.031 
6.506 
5.981 
5.456 
4.931 

,22062 
a22062 3.21100 

,22062 1 3.25100 
3.24576 

1 -22062 3.25100 

3.25100 
lea 
180 
180 
180 
180 

3.25551 
3.25551 
3.25551 
3.25551 
3.25022 

,22232 
a22402 I 21;1 

*The following conversion factors can be used to convert these data to the International System of Units: 
1 inch 25.4 mm; 1 psf 47.88 N/m2. 



TABLE V.- TABULAR L I S T I N G  OF DATA* FOR SHARP COAE; M m =  3.95 

(a) a = oo 

/OrificelB,degl s, in.1 s/d 
@ = O.Oo, pt 5808.2 psf 1- 0 z 22.5', p +  = 5808.2 P S f  

4 
Pl/pm 

19.77919 
19.41573 
19.3'3900 
19. 10423 
10.89881 
18.72273 

18.45862 
18. 3 1  189 
lH.19450 
18.04177 
11.90105 
17.71366 
17.60759 
17.63151 
17.22609 
16.99132 
16.72721 
16.37505 
15.93406 
15.11252 

19.9265. 
19.54334 
19.33700 
19.10118 
I8 .RQ484 
10.74146 
1R.57059 
10.47321 
18.74634 
l8.1704* 
17.98105 
17.77471 
17.59705 
17 s 4,098 
17.24412 
17.00830 
16.76301 
16.47772 
16. I2399 
15.611103 
14.R2700 
13.07471 
18.98605 

! 18.22305 
17.43151 
15.84683 
18.89404 
18.15791 
17.24412 
15.h8103 

,45933 
,31066 

in.57600 

13.8~065 

I 
1 2  

4 
5 
h 
7 
R 
Q 

1 0  
1 1  
I2 
13 
1b 
1s 
16 
17 
18 
19 
eo 
21 
22 
23 
2L 
25 
26 
27 
24 

30 
31 
32 
33 
34 
35 
36 
37 
3 P  
39 

41 
42 
43 
4. 
45 
46 

' 47 
48 
49 
50 
51 
57 
53 
54 
55 
56 
57 
58 
59 
60 
6 1  
62 
63 

29 

I 40 

i o  
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 
180 

n 

180 
i n n  
180 
180 
180 
180 
180 
I80 
180 
180 
I 8 0  
180 
180 
180 

I 8 0  
90 
90 
90 
90 

2 7 0  
270 
270 
270 

0 
0 
0 
0 
0 

100 
100 
100 
180 

! 180 

I no 

1 ~ 2 5 3  ' .a37 
' - 4 5 3  .OS7 

.653 ' .082 
,853 .lo7 
1.053 ,137 
1.253 ,157 
1.453 .I87 
1.653 .PO1 
1.853 .23? 
2.053 .257 
2.253 .282 
2.b53 .30? 
2.653 ,332 

3.053 .387 
3.253 ,407 
3.b53 ,437 
3.653 .451 
3.H53 .482 
b.053 ,507 
4.253 ,532 
4.453 .557 

2.853 .357 

.253 

.453 
,653 
.a53 

809.0 
798.2 
792.7 
782.6 
71..2 
767.0 
761.0 
755.0 
150.2 
745.4 
140.6 
73r.6 
728.6 
722.6 
715.4 
705.R 
696.2 
689.4 
671.0 
653.0 

569.0 
011.1 
798.5 
790.1 
779.7 
7 7 0 . 1  
16b.n 
755.3 
750.3 
744.3 
737.1 
732.2 
125.n 
717.8 
711.0 
703.3 
696.1 
684.1 
6 1 3 . 2  
658.8 
640.7 
605.8 
563.6 
777.8 
745.6 
110.6 
6.5.~ 
772.0 
141.9 
707.0 
641.9 
18.6 
1 3 . 1  
13.2 
13.1 
13.1 
12.4 
12.6 
12.L 
12.3 
12.6 

621.~ 

-96196 
~9b911 

193056 
-92057 
.91200 
.90487 

~89207 
.88b3l 
a88060 
~873.1 
,86633 
e85920 
el35063 
e83921 
.82780 
-01495 
-79182 
~77647 
~73931 , 
~67651 
.9651A 
-94943 
~93940 
~92651 
~91649 
-9107h 
~89931 
-89216 
.8849R 

-87066 
.ab207 
185348 
-84632 
.a3630 
,82770 
-81338 
. 8 0 0 5 n  
-78331 
.'I6103 
,72030 
-67018 
~92485 ' 

e84492 
176785 
~91792 
.08212 
e84059 
a16326 , 

e02217 
,01630 
- 0 1 5 7 3  
.0155. 
.01554 
.01478 
.01497 
,01478 
.01459 
e01478 

.941qn 

.n9773 

.nib39 

.a8631 

19. rai 02 
19.51680 
19.37014 
19. I3535 
18.92991 
18.75382 

1R.66033 
1 II. 34293 
18.2E554 

18.bn707 

18.10814 
17.9h140 
17.8Ib66 
17.66791 
17.49182 
17.25703 
17~0722I 
16.75811 
lb.bn592 
15.96569 
15.20262 
13.91128 
19.84725 
19.57336 
19.31721 
19.05218 
1R.84606 
18.77827 
18.69269 
18,34546 
18.19822 
18.07154 
17.90375 
17.77707 
17.55039 

17.14703 

16177581 
16.L6005 
lb.IO769 
15.66578 
l4.al182 

19.01795 
18.22554 
17.37443 

18.117550 
18.13933 
17.71537 
15.59523 
.45594 
.33514 
,37345 
.31955 
.31955 
.30396 
a30786 
,30396 
.30007 
a30396 

17.60315 

17.0703b 

13.7~118 

15.7a960 

.23604 ' m . 9  

.27ri0 796.9 

.29340 790.9 
,37230 
~34590 
.36515 
.3nn62 
-39563 
,40734 
.I I882 
-43009 
,46390 
.45743 
..707l 
,48635 
,50614 
,52669 
,54867 
.57733 
~61230 
,61131 
176854 

~96187 
.9*7b0 
.9*046 
,92904 
191905 
,91049 
e90336 

,89051 

~87167 
sH1053 
.864R2 
e85626 
~84770 
,83771 
,82620 
,81315 
,79637 
~77492 
a73639 
,61502 
-96903 
995010 
.9*03b 
,92890 
*91006 
~91169 
e90309 
.a9593 
,88733 
.88154 
~01442 
e86439 
.a5579 
.84719 
.1)3059 
.82717 
~81427 
,80132 
-78411 
~7b261 
~12104 
e67230 
,92334 
.A8623 
.H1770 
a77064 
-91880 
e88302 
.a3859 
-76261 
,02234 
-01647 
-01609 
e01571 
.01571 
-01514 
.01514 
.01417 
,01477 
,01495 

. n q i 6 5  

.H84RO 

1 * 720 
1.693 
1.680 
1.656 
1.640 
1.62b 
1.610 
1.599 
1.503 
1.573 
1.559 
1.546 
1.532 
1.519 
1.503 
1.b04 
1.463 
1.43R 
1.404 
1.366 
1.293 
1.170 
1.731 
1.701 
1.671 
1.661 
1.637 
1,626 
1.607 
1.594 
1.580 
1.567 
1.553 
1.534 
1.51R 
1.502 
1.486 
1.467 
1.440 
1.blR 
1.383 
1.366 
1.265 
1.173 
1.648 
1.503 
1.511 
1.369 
1.637 
1.561 
1.480 
1.340 
-.050 
-.Ob1 
-e062 

:::2 1 
1.682 
1.660 
1.642 
1 s 626 
1.612 
1.599 
1.508 
1.577 
1.566 
1.553 
1.540 
1.526 
1.510 
1.489 
1.467 
1.443 
1.411 
1.370 
1.300 
1.182 
1.726 
1.696 
1-61 )  
1.553 
1.634 
1. h23 
1.602 
1.509 
1.575 
1.558 
1.548 
I .53? 
1.515 
1.502 
1.483 
1.467 
1.440 
1.416 
1.383 
1.343 
1.265 
1.170 
1.650 
1.577 
1 s 499 
1.354 
1.637 
1.569 
1.491 
1.346 
1.050 
-.Ob1 
-.Ob2 
-.062 
-a062 
-.064 
-.063 
-.Ob4 
-.066 
-.Ob* 

1.719 1 
1.679 , 
1.658 

1.693 , ,96231 
~94806 
-94093 
,92810 
,91956 
~91099 
a90386 
-89816 
~80961 
-88390 
.07677 
.06965 
-86257 
.a5539 
,84604 

' -03606 
e02545 
a01262 
-79409 
,71413 
-73564 
-61433 
,96804 
995229 
,93940 
.93001 
.91792 
,91219 
,90217 
,89501 
,88105 
.e0069 
-07353 
~86350 
-05491 
,84632 
,83773 
~82710 
a01338 

19.7~836 
19.40520 
19.34062 
19.00477 
10.9000R 
10,73298 
18.5~640 
18.66913 
18.29324 
10,17591 
10.02939 

17.73623 

17.41375 
17.20854 
16.97401 
16.71017 
16.32906 
15.91 863 
15.12710 
13,86651 
19.90615 

17.0n201 

1 7 .sa965 

.23491 

.E7710 

781.3 
772.9 
765.7 
159.7 
75*.9 
748.9 
744.1 
138.1 
732.1 
727.3 
720.1 
712.9 
101.5 
694.9 
68L.1 
669.7 
651.7 
619.3 
567.7 
815.0 
799.3 
790.9 
7 ~ 1 . 7  
17E.8 
766.R 
759.5 
753.5 
74h.3 
741 .L 
135.4 

719.7 
717.5 
105.3 
695.6 
684.8 
673.9 
659.5 
6.1.~ 
606.4 
565. .  
176.9 
745.3 
712.q 
648.1 
712.R 
742.6 
705.3 
641.4 
1e.e 
13.9 
13.5 
13.2 
13.2 
12.7 
12.1 
12.6 
lE.4 
12.6 

727.n 

1.63'2 
1.623 
1.604 
1.599 
1.585 ,41223 

-42361 
.43754 
.45110 
,46456 

1.47b 
1.561 
1.547 
I .537 
1.521 
1.504 
1.686 
1.664 
1.140 
1 ..OR 
1.367 

1.179 
I 733 
1.696 
1.670 
1.657 
I.63R 

~ 1.625 
1.609 
1.595 
1.579 
1 e 5 6 8  
1.555 
1.536 
1.520 
1.501 
1.687 
1.b66 

1 I.441 
I 1.417 

1.305 
I.3.b 
1.266 
1.176 
1.617 
1.577 
1.504 
1.359 
1.038 
1.571 
1.407 
1.344 
1.050 
-so61 
-.Ob1 
-e067 

-so63 
-.Ob3 
..Ob4 
..Ob4 
-,Ob3 

I ,295 

-.w 

.47170 
,49310 
-51090 
e53074 
-55261 
.5034P 
e61599 
.67706 
-77189 
e21591 
,26519 
.30010 
e32169 
.35193 
-36.73 
.3~634 

.032 

.057 

.082 

.lo7 

.132 

.157 

.182 
,207 
.232 
.257 
,282 
.307 
.33? 
.351 
.382 
.LOT 
.437 
.457 
.487 
-507 
,532 
.55? 
.I31 
.251 
.382 
,507 
,137 
.251 
.382 
.so7 
.6lb 
.68? 
.144 
.013 
.079 
.a79 
.013 
,7.n 
.La? 
.6lb 

~22559 
,21330 
,30010 

19i50223 
19 s 31 721 
19.14052 
18.07550 
10 I 75771 
10.55159 
10.40435 
18.25712 
10. 10908 
11 196265 
17.73652 
17.57984 
17.40315 
17.22647 
17.02034 
16.7?507 

1.053 
1.253 
1.653 
1.653 

2.053 
2.253 
2.653 
2.653 

3.U53 
3.253 
3.b53 
3.653 
3.853 
bsU53 
4.253 
4. r53  
1.053 

' 2.053 
3.053 
4.053 
1.053 
2.053 
3.043 
e.093 
4.931 
5.456 
5.9H1 
6 . 5 0 6  
1.031 
7.031 
6.506 
5.981 
5.456 
1.931 

1.853 

2.~53 

.40124 
,41576 
,42993 
.44371 
,46212 
,47851 

.42I46 

.43927 

.4.915 
,46530 
.*a110 
~49611 
,51188 
,52005 
,55132 
.57290 
e60113 
-63570 
.TO097 

.49411 

.50936 
,52605 
,55132 
157052 
-60113 
e63342 
.70091 
,77606 

I ,33036 
,41223 
.~n548 

,80193 
~18331 
,16326 
172030 
e61161 
-92302 
,80961 
.85lll 
.77555 
-91192 
.87782 
-83486 
"I6040 
.02217 
e01630 
e01592 
~ 0 1 5 7 3  
~01554 
,01516 
,01554 
.0147R 
-01478 
-01497 

i6.46030 
16.10749 
15.69523 
14.R1102 
13.01 062 
18.99602 
10.29324 
17.501 TO 

,77826 
.33595 
.41002 1 
e46660 
,62608 
.%I93 
.42?12 
.50431 
e63342 

3.13775 

3.37276 
3.38118 

3.41197 

3.41591 
3.42497 
3.4 1597 

3,34817 

3 . ~ 1 1 8  

3.40709 

.33514 

.37734 
3.34017 
3.36446 
3.37276 
3.38118 
3.39834 
3.30110 
3.41597 
3.41597 

-a062 
1.062 1 -e063 

.32345 
, e31955 

,31176 
~31955 
,30396 , -30396 
,30786 

I 
3.46709 

I 

"The following conversion factors can be used to convert these data to t h e  International System of Units: 
---I---I---- 

1 inch 25.4 mm; 1 psf = 47-68 ~ 1 ~ 2 .  



TABLE V.- TABULAR LISTING OF DATA* FOR SHARP CONE; M a =  3.95 - Cont inued 

-so50 

-.Ob1 
-.062 
-e062 
-.Ob2 
-.Ob2 
-.Ob3 
-.Ob3 
-.Ob3 

-0060 

(a) a = 0' - Concluded 

,02220 

,01613 
,01594 
,01556 
~01556 
,01575 
~0151.9 
-01499 
.01518 

.nib51 

2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
R 0 
9 0 

1 1  0 
12 0 
13 0 
14 0 

i n  0 

1 3.37200 

15 0 
lh  0 
17 0 
10 0 

3.39157 
3.4~1632 

~ 3.39751 1 

19 0 
20 0 
21 0 
22 0 
23 0 
24 180 
25 180 
26 180 
27 180 
29 180 
29 I80 
30 180 
31 180 
32 180 
33 100 
34 180 
35 180 
36 180 
37 180 
38 180 
39 180 
40 180 

4 2  180 
43 180 
44 180 
45 180 
44 90 
47 90 
40 90 

41 180 

4 9  9n 
50 270 
5 1  270 
52 270 
53 
54 
55 
56 
57 

270 
0 
0 
0 
0 z: 1 188 

60 180 
61 
62 
6 3  

180 
180 
180 

,253 
.453 
a653 
,853 

1.053 
1.253 
1.453 
1,653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 
4.053 
4.253 
4.453 
,253 
.453 
,653 
.e53 
1.053 
1.253 
1.453 
1.653 
1.653 
2.053 
2.253 
2.453 
2.653 
2.853 
3.053 

3.453 
3.653 
3.853 
4.053 
4.253 
4.453 
1.053 
2.053 
3.053 
4.053 
1.053 
2.053 
3.053 
4.053 
4.931 
5.456 
5.981 
6.506 
7.031 
7.031 
6.506 
5.901 
5.456 
4.931 

3.253 , 

, 0 3 2  
,057 
.08? 
.lo7 
. I37  
.157 
,182 
.207 
.232 
.257 
-287 
.307 
,332 
.357 
.382 
.407 
.43? 
.457 
.48? 
,507 
.53? 
,557 
.032 
,057 
.OB2 
.lo7 
.132 
.I57 
,182 
,207 
.232 
,257 
.282 
,307 
.332 
,357 
, 3 8 1  
.407 
,432  
,457 
.487 
,507 
,532 
.557 
-132 , 
.257 
,382 
,507 
,132 
-257 
,382 
.507 
.616 
-682 
,748 
-813 
.a79 
.a79 
,813 
,748 
682 
-616 

810.2 

792 + 2 
781 .4 
773.0 
765.R 
759.8 
755.0 

743.0 
738.2 
731.0 
725.0 

7'47.0 

749.11 

719.0 
710.6 
70110 
692.6 
680.6 
666.2 
649.4 
615.R 
565.4 
8lO.R 
798.8 
790.4 
780.8 
772.3 
766 3 
759.1 
753.1 
747.1 
741.1 
735.0 
729.0 
719.4 
713.b 
706.2 
697.7 
685.7 
676.1 
662.9 

60fl.7 
566.6 
776.6 
7*7,8 
716.6 
6 5 3 . 0  
772.3 
738.6 
702.6 
638.8 
1H.7 
13.9 
13.6 
13.4 
13.1 
13.1 
13.2 
12.8 
12.6 
12.8 

646.0 

1.722 ,96338 
1.693 ,94768 
1.682 a94198 
1.65R ,92913 
1.63 ,91914 
1.b23 ,91058 
1.609 ,90344 
1.599 ,89773 
1.585 ,89060 
1.572 ,88346 
1.561 ,87775 
1.545 ,86919 
1.531 -96205 
1.518 ,85491 
1.499 .R4492 
1.478 ,83351 
1.459 ,82351 
j.432 ,8092; 
1.400 ,79212 
1.362 ,77213 
1.287 ~73217 
1.174 ,67223 
1.724 ,96410 
1.697 ,94980 
1.678 ,93978 
1.656 .92834 .. 
1.637 ,91833 
1.h24 .Q1118 
1.60R ,90259 

19.R1037 
19.40753 
19.37014 
19.10600 
18.90056 
18.72447 
18.57772 
18.46033 

18.16684 

17.137336 
17.72661 
17.57987 
17.37443 
17.13964 
16.97420 

18.31 359 

18.04945 

16;6;071 
16,28853 
15 I 07764 
15.05588 
k.Rij24 
19.8251 3 
19,53098 
19.32509 
19.0.9977 
18.68387 
18,73680 
18.56032 
18.41 325 
18.26618 
18.1 191 1 
17.97204 
17,82496 
17.58965 
17.44258 
17.26610 
17.06020 
16,76606 
16153074 
16.20719 
15.79539 
14.88355 
13.85406 
18.98861 
18.24424 
17.52117 
15.96569 
18.88387 
18.06028 
17.17785 
15.61890 
,45645 
,33941 
.93161 
-32771 
-31990 
,31990 
s 32380 
,31210 
,30820 
.312in 

-23146 
.27813 
a 29348 
,32576 
,34916 
,36828 
,38365 
-39563 
,41023 
,42448 
-43565 
,45205 
,46543 
147857 
,49660 
.51677 
,53407 
r55R30 
,58674 , 
061920 
,68248 
,77512 
022913 
,27226 
,29919 
,32766 
,35101 
-36697 
,38545 
.40036 
,41488 
,42905 
,44291 
.45h49 
,41770 
,49066 

,52350 
,54801 
,56725 
-59322 
,62563 
,69555 
,77282 
.33929 
,41311 
e4R376 
,61230 
*35101 
-43463 
,51352 

.So597 

~ . .  - 
,63933 

3.13700 
3.33942 
3.35550 

810.2 
790.2 
792.2 
781.4 
774.2 
765.8 
759.R 
753.R 
747,R 
741.8 
737.0 
729.8 
723.R 
717,8 
709.4 
701.0 
691.4 
679.4 
663.0 
647.0 
61b.6 
56U.2 
811.4 
799.4 
790.9 
703.7 
774.1 
768 n 
760;s ' 
754.8 
748.7 
741.5 
736.7 
729.4 
723.4 
717.4 
707.7 
699.3 
688.5 
676.4 ! 
663.1 I 
645.0 
610.1 
5 b 7 . 9  
775.4 
745.4 
714.2 
651.8 
775.3 
741.5 
705.3 
640.2 
18.8 
14.0 
13.7 
13.4 
13.1 
13.1 
13.4 
12.8 
12.6 
12.9 

1.722 
1 695 
1.682 
1 t 658 
1-64? 
1.623 
1 s 609 
1.596 
1.583 
1.569 
1.558 
1.542 
1.529 
1.515 
1.497 
1.478 
1.456 
1.429 
1.394 
1.357 
1.284 
1.171 
1.725 
1.698 
1.679 
1.663 
1.641 
1.628 
1.612 
1 m598 
1.585 
1.568 
1.558 
1.541 

1.514 
1.493 
1.474 
1.450 
1.423 
1 393 
1.353 
1.274 
1.180 
1.644 
1.577 
1.507 
1.368 
1.644 
1.568 
1.487 
1.342 
-.049 
-e060 
-.Ob1 
-.Ob2 
-e062 
-so62 
-.Ob2 
-.063 
-no63 
-.063 

1.528 

,96338 
,94911 
,96198 
,92913 
-92057 
,91058 
,90344 
-89630 
,88917 
~88203 
,87632 
,86776 
,86062 
,85349 
-84350 
$83351 
,82209 
,80782 
,78926 
-7692R 
,73074 
,61080 
~96482 
e95049 
,94045 
,93185 
~ 9 2 0 3 8  
.91321 
,90461 
,89744 
,89027 
.88167 
,81594 
086734 
,86017 

,01153 

,81859 
-80426 
.?a849 
,76698 
,72541 
,67523 
,92199 
.88631 
a84921 
,77499 

,88167 
,83866 

. w o n  

.8315n 

,92181 

,76125 
-02236 
,01668 
,01630 
-01592 
,01554 
~ 0 1 5 5 4  
,01592 
-01516 
0 1497 
.ais35 

19.81037 
19.51688 
19.37014 
19.10600 
18.92991 ' 18.72447 
18957772 
18.43098 
18.28424 
18.13749 
18.02010 
11.84401 
17.69726 
17.55052 
17.34508 
17.13964 
16.90485 
16.61136 
16,22983 
15.81895 
15.02653 
13.79389 
19.83995 
19 545 15 
19.33879 
19i16191 
18.92607 

18,60179 
18.77e67 

18.49439 
18.30699 
18.13012 
18.0 1220 
17.R3532 
17.68792 
17,54052 
17.30468 
17.09832 
16.83300 
16,53820 
16.21392 
15.??173 

, 14.91681 
131R8502 
18.97926 
llr.22554 
17.46247 
15.93634 
18.95555 
1 R e  130 12 
17.24572 
15.6538 1 
,45984 
,34293 
,33514 
-32734 
,31955 
,31955 
a32734 
,31176 
,30786 
e31565 

,23146 
,27418 

,32576 
,34590 
,36828 
,30365 
,39858 
,41311 
-42729 
.43841 
,45474 
,46807 
.48117 
-49915 
-51677 
,53652 
,56069 
-59 142 
,62379 
,68471 
,77731 
~22676 
-27032 
,29746 
031915 
-34633 
,36248 
-38116 
,39623 
,41088 
.42fl00 
-43915 
,45554 
,46891 
.48205 
-50264 
,52027 
,54268 
e56664 

.62?47 

. 2 9 m  

,59268 

,69303 
077051 
,34261 

-48892 
,61461 
,34302 

,41082 

-42800 
.5n771 
,63663 

3.13199 
3.33228 
3,34817 
3.36446 
3;38118 

3.36446 

3.40109 
3.38970 

3,381 18 

3.39834 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used- to  conver t  these da ta  t o  t h e  I n t e r n a t i o n a l  System of U n i t s :  

1 i nch  25.4 mm; 1 p s f  = 47.88 N/m2. 



T A B L E  V.- TABULAR L I S T I N G  OF DATA* FOR S H A R P  CONE;  M a =  3.95 - Cont inued 

( b )  a = zoo 

O r i f i c e  0,deg s ,  i n .  I I cp 
,948 
.991 

1.n05 
1.024 
1.013 
.999 
,999 
.991 
.99& 
.99* 
,991 
.Y91 
.989 
-986 
.983 
,981 
.981 
.978 
,972 
.970 

C P  VP t , 2  - 
512.7 
4vn. l  
53"5 
508.9 
5on.5 
486.1 
4vz.1 
a n . 5  
481.3 
4 8 7 . 3  
487.3 
487.3 
48h.I 
486.1 
4 8 1 . 9  
4111.3 
482.5 
482.5 
4 8 1 . 3  
487.5 
411.7 
456.1 
8on.9 
82h.2 
8 3 9 . 4  
8.5.5 
849.1 
850.3 
05n.3 
850.3 
869.1 
849.1  
815.5 
813.0 
839.4 
8 3 1 . 0  
829.8 
825.0 
81'8.1 
8 0 4 . 5  
19O.I 
172.0 
133.5 
615.6 
584.h 
594.7 
585.1 
5*9.8 
579.3 
587.1 
581.7 
568.0 
17.0 
1l.h 
11.0 

2 
3 
L 
5 
6 
7 
I) 

9 
10 
I I  
12 
13 
14 
15 
I6 
I1 
18 
19 
20 
21 
2? 
23 
24 
25 
26 
27 
28 
29 
3" 
31 32 

33 
3. 
35 
36 
31 
38 
39 
40 41 

42 
4 3  
44 
45 46 

5n 51 

47 

40 
48 

57 
53 
5. 
55 
56 
57 
58 
59 
61 6 0  

62 
63 

.037 

.OS7 
,087 
.IO? 
.I37 
.151 

.201 

.23? 

.257 

. i n ?  

~61086 
-59230 
~ 6 3 0 8 4  
.bo515 
.5951h 
.57803 
m58517 

qRh955 
,80137 
.a3811 
.87860 
.a9393 
.9?010 
,90058 
-9Ih22 
.91816 
,91846 
.91R46 
.PI846 
.97070 
.92OlQ 
.92294 
,97967 
.9)143 
.9)743 
,92961 
.97143 
.9b171 
.97130 
-26519 
.I5965 
e05194 
.00000 
.O0000 
.On000 
.00000 
.00000 
.00000 
.00000 
~ 0 0 0 0 0  
. O O O O Q  
.n5IPL 
,08250 
.I 3'166 
. I 6 0 0 8  
.Z IWI  
,21261 
.30018 
,35193 
.44652 

.74001 
,72239 
.73701 
.a0360 
,14965 
.13421 
~7.524 
.en604 

3.19900 
3.4h305 
3.50264 
3.57339 

3.54481 

3.55579 

.56ni4 

3.53601 

3.5.481 
3.54481 

3.54481 

46b.5 
4 H 3 . 1  
489.7 
49H.l 
b93.3 
481.3 

486.1 
48..9 
489.9 
483.1 
483.7 
687.5 
4fl1.3 
4Rn.i 
418.9 
4713.9 
b77.7 
475.3 
414.1 
466.9 
447.1 
184.8 
807.7 
818.h 
8 2 l . h  
827.0 
828.2 
827.0 
828.7 
827.n 
8 2 5 . 8  
8Zb.h 
819.8 
81k.P 
816.2 
8 0 7 . 1  
801.7 
793.3 
183.6 
1 1 1 . 4  
149.9 
111.3 
655.8 
516.9 
523.3 
514.7 
495.7 

611.9 
66r.3 ' 
61h.l 
lb.4 
11.7 
10.5 
10.2 
1 0 . 7  
10.1 
10.1 
10.1 
10.1 
10.1 

687.3 

6 7 0 . 3  

155229 
,57517 
.5112Zh 
,59225 
,511654 
.5794n 
a51940 
.5719a 
m57655 
-57655 
,57517 
,57512 
,51310 
,57227 
~ 5 1 0 8 4  
.56941 
.56941 
,56799 
a56513 
~56371 

~51804 
-55086 
,51655 
,58369 
~58369 
-57198 
,58226 
~58226 
158083 
~58083 
,58226 
~58226 
.58083 
,58083 
, 5 7 9 ~  
e51655 
~57512 
-57221 
-56656 
-56311 
,55080 
a52803 
~86056 
.88490 
,89779 
,90358 
e90924 
.PI211 
.912II 
.VI211 
.PI211 
-91068 
,91068 
.PO209 
.89922 
.8Y719 
.88920 
.8820. 
.81345 
.nbivq 

12.5612' 
12.17971 
12.91212 
12.46385 
12.73841 
1 l . 'IRhZZ 
12.03297 

a 5 8 0 0 R  11.94492 
a5794h 11.91557 
,57946 11.91557 
.579&6 11.4l557 
e57946 11.91557 
,57803 lI.RR622 
e51803 lI.88622 
.5766n 11.85687 

.57375 11.79818 
~57375 11.79818 
,57237 11.16883 
.57375 11.79818 
-56090 , 11.53404 
,54235 11.15250 
-95229 19.50223 

,99811 20.52453 
1.00527 20sh7177 
1.00951 20.14011 
1.01100 I 20.7*955 
1.01100 20.74955 
1.01Ion 20.1~955 
1.00957 20.7h011 
1.00951 20.15011 
1.00527 ~0.67171 
1.00211 20.h1287 
.99811 20.57453 
,99525 20.46566 
-98666 20.7n896 
-98093 20.17111 
.96801 , 19.90615 
.95659 , 19,67051 
,93968 19.31721 
.vi792 1~.87550 

. 5 7 w  i 1 .7~~83 

-98236 20.7n062 

-87210 ' 17.93320 
a80336 10.51975 
.6PSO6 ' 14.29281 
-70648 1*.5?76O 
.69649 16.32216 
,65361 13.44170 
sb8880 ' 11.16399 
-69887 lb.37012 
~b9166 14.72288 
mh5157 13.39837 
.O202h ,41651 
,01382 -7R416 
~01306 sZh859 
mol268 ,26081 
.O1249 ,25692 
~01230 .25302 
~ 0 1 2 3 0  ,75302 
.01230 -75302 

~01230 .75302 
.n121? .24913 

10.65259 1 e01 669 
l1.37'155 -9h360 
11.85511 ~92302 
12.00250 .91184 
12.00250 1 .91184 
11.R8512 .92078 
11.97316 ' a91407 
11.91316 a 9 1 4 0 1  
11.94381 .vi631 
11.94381 .PI631 
11.97316 .VI401 
11.91316 .VI407 
ll.94381 ~91631 
11.9430l .91631 
11.91447 e91054 
11.85517 ,91302 

11,35689 
11 .w643 
11.91316 
12. IT858 
12.06120 
11.91147 
11.91447 
I I . R R ~ ~ ~  
I I. 05577 
11.85517 
I 1  -82643 
11.8P6L3 
11.79708 
11.76174 
11.13839 
11.70904 
11.70904 
11 .h1970 
11.62101 
11.59166 
11 9 41558 
10.94605 
19.18961 
19.7.968 
20.01497 
20.16236 
20.22131 
20,25019 
20.22131 
20.75079 
20.72131 
20.19183 
20. I6236 
20.04445 
19.Q5602 
19.95602 
39.74968 
IP.60229 
19.39595 
19.lbQ13 
18.81589 
18.33418 
17.39151 
16.03556 
12.5R942 
12.79485 
12.70681 
12.11989 
16.3'1928 
16.5h615 
16.7LIPO 
15.0b281 

.9?521 463.3 e946 

.VI607 486 9 ~ 9 9 6  
,89846 ' 49O:V 1.007 
.Vu137 490.9 1.007 
.VIR54 486.1 e991 
,91854 489.1 1.005 

a92302 488.5 1.007 
.92302 488.5 1.002 
,92527 4dP.7 1.005 
,97527 489.1 1.005 
,97751 ' 488.5 1.002 
-92976 b88 5 1.002 
~93201 487:3 1 -999 
.93426 ~ 404.9 .99L 
.93626 483.7 .991 
~93651 481.3 .986 
.96102 416.5 e975 
~94321 414.1 -970 
q9568b 463.3 I .OIL 
.99340 446.1 ~ 9 0 3  
~31584 723.7 1.520 

I m2LO85 746.2 1.575 
.IO600 155.1 1.599 

.92018 489.7 1.005 

1.024 
1.096 , 
1,098 ' 

1.029 
,997 
i.010 
1.002 ' 
.999 
.999 

0 ~ 1.253 
0 1.653 
0 1 1.653 

1.853 
2.053 
2.253 
2.453 
7.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 
4.053 
4.253 
4.b53 
.253 
.453 
.h53  

1.053 
1.253 
1.453 
1.653 
1.453 

2.293 
2."53 
2.b53 
2.H53 
3.053 
3.253 
3 . r 5 3  
3.653 
3.853 
*.os3 
4.253 
4.b53 
1.053 
2.053 
3.053 
4.053 
1.053 
2.053 
3.053 
4.053 
4.931 
5,656 
5.981 

,893 

2.053 

.~ 

.287 
,307 
,332 
.357 
.381 
.401 
,437 
.457 
.487 
.507 
.53? 
,557 
.037 
.os7 
. O W  
. i o 7  
.137 
.I57 
.I87 
.2O7 
.237 
.251 
.2HZ 
.307 
.337 
.351 
.38? 
.bo7 
,437 
.457 
.487 
,501 
.537 
.557 
.I32 
.257 
,387 
,507 
,132 
.251 
. 3 R Z  
.so1 
.61h 
.bH? 
.744 

,999 
,999 
.991 
,997 
,994 
.98* 
,989 
.989 
.9nb 
,989 
,965 
.930 
1.701 
1.7% 
1.788 
1.801 
I. a09 
1.~12 
1.u12 
IsH12 
1.UOP 
1.809 
1.801 
1.79h 
1.788 
I.7R7 
1.760 
1.755 
1.731 
1.709 
1.617 
1.637 
1.550 
I..21 
1.217 
1.239 
1.220 
l.13Q 
1.205 
1.224 
I.211 
1.135 

-.Ob6 
-.Ob1 

..053 

0 
0 

' 0  
0 
0 .  

i 0 1  
0 .95* 

.911 
I.hb5 , 

I.711 ' 
1.761 
1.755 
1.760 
1.763 
1.760 
1.763 
1.760 
1.757 
I .  755 
1.14. 
1.736 
1.736 
1.111 
1.703 
1,684 
1.663 
1.633 
1.587 ' 
1.501 1 
1.377 ' 
1.0bl I 
1.080 

1.*09 ' 
1.425 
l.39b 
1.288 
..055 
-.Ob1 
-906" 
-.Ob0 
.e069 
-.Ob9 
-.Ob9 
-.Ob9 
-.Ob9 
-.Ub9 

1.072 
1.014 

,55510 
,53231 
-03320 
,96043 
e97333 
.98050 
~ 8 3 3 7  
.9848O 
,98337 
a98480 
, 9 8 3 3 7  
a98193 
.vdO5n 
.97.77 
,97067 
.97041 
a96043 
,95321 
,96383 
e93116 
.PI599 
~89lb3 
.8c575 
.77981 
-61223 
-62222 
.b1194 
,58939 
,79702 
.80562 
,78985 

0 
I 180 

180 
180 
18" 
is0 
18n 
180 
I 8 0  
180 
I80 
180 
1 80 
I 8 0  
180 
180 
ld0 
I80 
180 
I 8 0  
180 

I 8 0  
90 
90 
90 
90 
270 
270 
270 
270 

0 
0 
0 
0 
0 

I 8 0  
180 

180 
180 

180 

i 8 n  

7b1.1 
765.9 
165.9 
758.7 
75h.3 
155.1 
741.8 
741.8 -~ 

1.026 
1.623 
I. h23 
1.607 
1.601 
1.599 
1.583 
1 . y  

.I6159 

.I6796 

.I9142 
,20139 
,20739 
,26005 
,26230 

17.96098 
11.72543 

, 17.*015+ 
' 16.95980 

16.10599 
14.0h934 
12.00250 
12~00250 

11.56231 
18.57931 

,90495 18.60875 

,82333 16,93043 
,01931 m39105 
e01325 ,27219 
.0l261 ,76081 
-012b9 125692 
~01249 .25692 
.01230 -25302 
-01230 ,25302 
.01230 .25302 
~01230 .25302 
.Ol249 -25692 

11.91447 

.a8633 1n.225~8 

.7901* 131.6 1.553 

.31936 725.0 1.531 
~34628 711.7  1.502 
.4nOl5 , 693.6 1.061 , e.9512 I 658.1 1.383 

I .60601 I 608.1 1.210 
,86143 490.9 1 1.007 

~ .e5200 1 49n.9 1 1.007 

,84621 
-8241h 
,78324 
~12310 
-58369 
,58369 
m51940 
1562213 
-90357 

.a5861 

.90291 

' .5bb31 
.59046 
,68195 

3.22353 
3.49096 
3.53245 
3.55623 
3.55423 
3.56140 

I 3.56540 
I 3.50540 
I 3.56540 
3.56540 

481.3 
412.9 1 
759.9 I 
161.1 
7.5.4 I 

692.4 1 
16.2 
11.1 
1 0 . 7  
10.5 
10.5 ' 
10.3 
10.3 
10.3 ' 
l".3 
10,s 

.999 

.961 
1.610 
1.612 
1.517 

-no55 
-.Ob7 

1.068 
1.068 
-.Ob8 
-.Ob8 
-.068 
-1068 
1.068 

1.459 

- .ob8 

.38044 
,41818 
153b30 

3.23169 
3.49252 
3.57339 
3.53401 
3.53401 
3.54401 
3.54181 
3.54.81 
3.54401 I 
3.53401 

.LO183 
,27309 
.23149 
.a4968 
.?4968 
a21578 
. ,A578 

6 . 5 0 6  .e l3  1 0 . 7  
7.fl3l .e79 10.5 
1.031 .879 10.3 
6.5nb .813 10.3 

5.456 .68? 10.1 
4.931 . 6 1 h  10.3 

5.981 .7*R 10.7  ;24518 
,74578 
.2L518 

I ------- ___-, =---I- 
*The f o i l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l  System of U n i t s :  1 inch  z 25.4 mm; 1 psf = 47-88 ~/,,,2. 



TABLE V.-  TABULAR L I S T I N G  OF DATA* FOR SHARP CONE; M m =  3.95 - Concluded 

( b )  a 20' - Concluded 

2 0 
3 0 
4 n 

,253 
,453 
-653 
.853 
1.053 
1.253 
1.453 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 
4.053 
4.253 
4.453 
,253 
,453 
,653 
.e53 

1.053 
1.253 
1.453 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 
4.053 
4.253 
4.453 

,032 
.057 
.082 
,107 
,137 
.157 
.18? 
,207 
,232 
,257 
.282 
.307 
,332 
.357 
.382 
.407  
,432 
.457 
,487 
,507 
,532 
.557 
,032 
.057 
,082 
.lo7 
,132 
.157 
.187 
,207 
-232 
.257 
.282 
-307 
,332 
,357 
,382 
,407 
m 432 
,457 
.482 
.507 
.532 
,557 
s 132 
.257 
.38? 
-507 
-132 
257 
,382 
.507 
,616 
.68Z 
.749 
,813 
,879 
,879 
.813 
.74R 
.68? 
,616 

41 1 .7 
462.1 
508.9 
510.1 
511.3 
510.1 
517.3 
518.5 
519.7 
520.9 
522.1 
522.1 
522.1 
520.9 
519.7 
516.1 
513.7 
508.9 
502.9 
496.9 
480.1 
454.9 
629.6 
650.1 
66q.R 
670.7 
676.7 
680.3 
682.7 
682.7 
684.0 
602.7 
692.7 
677.9 
675.5 
675.5 
670.7 
665.8 
658.6 

638.0 
622.3 
590.9 
547.4 
4 9 3 . 3  I 

484.9 
481.3 

648.9 

-830 -48954 10.06660 
.943 ,54949 11.29925 
1.034 ,59801 12.29710 
1.050 -60658 12.47320 
1 053 ~60800 12.50254 
1.050 a60658 12,47320 
,067 .61514 12.64929 

1.06395 
,96588 
,80948 
,87619 
,81398 
,87619 
,86293 
,86072 
,85852 
,85631 
.R56ll 
,85411 
,85411 
,85631 
-85852 
-80514 
,86955 
,81840 
.a8948 

471.2 
523.9 
564, 7 
574. 3 
576.7 
577.9 
586.3 
587.5 
588.7 
588.7 
589.9 
591.1 
589.9 
587.5 
586.3 
580.3 
576.7 
569 5 
562.3 
550.3 
526.3 
490.3 
517.8 
544.3 
563.6 
572 0 
580.4 
585.3 
587.7 
587.7 
591.3 
591 -3 
591.3 
586.5 
586.5 
586.5 
584.1 
584.1 
574.4 
568.4 
561.2 
549.1 
525 s 0 
497.5 
499.9 
487.9 
484.4 
478.4 
849.0 
849.0 
829.7 
773.1 
15.9 
10.8 
10.4 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 

e963 
1.081 
1.173 
1.194 
1.199 
1.202 
1.221 
1.224 
1.226 
1.226 
10229 
1.232 
1.229 
1.224 
1.221 
1.207 
1.199 
1.183 
1.167 
1.140 
1 087 
1.006 
1.068 
1.127 
1.170 
1 189 
1.208 
1.219 
1.224 
1.224 
1.232 
1.232 
1.232 
1.221 
1.221 
1.221 
1.216 
1.216 
1.194 
1.181 
1.165 
1.138 
1.08b 
1.011 
1.028 
1.001 
,993 
,979 
1.809 
1.809 
1.766 
1.639 - 056 
-.06? 
-e068 
-no69 
-.Ob9 
-no69 
-.Ob9 
-so69 
m.069 
-.069 

,56023 
,62295 
,67142 
-68282 
-68567 
e68710 
,69708 
e69850 
,69993 
,69998 

1 1  -52015 
12.80994 

,94878 
,85086 
.77636 
,75884 
a75b46 
,75227 
,73690 
.73470 
,73250 
,73250 
,73031 
,72810 
*73031 
.73470 
.73690 
,74788 
,75446 
076761 
,78071 
,80762 
,84647 
,91285 
,86205 
,81353 
-77836 
,16296 
,74755 
,73873 
-13431 
,73431 
,72768 
,72768 
.I2768 
,73652 
,73652 
,73652 
,74693 
,74093 
,71856 

13.80660 
14.04110 
14,09973 

5 0 
6 0 
7 0 
R 0 

14.12904 
14.33424 

9 0 .Ob9 
,072 
-075 
,077 
n o 7 7  
-077 
,075 
,072 
-064 
s 059 
,049 
,034 
,021 
,983 
,927 
- 3 1 R  
a364 
,399 
,410 
,423 
,431 
,437 
.437 
,440 
.437 
n b37 
,426 
1.421 

1.410 
,399 
.383 

1.421 

,361 

,61657 
,61799 
-61942 
,62085 
-62085 
-62085 
,61942 
,61799 
a61371 
-61086 
,60515 
,59801 
,59088 
,57089 
-54091 
.74R59 
,77301 
-79169 
,79744 
~80462 
,80893 
,81181 
.a1181 
,81324 
,81181 
,81181 
~80606 
-80319 
,80319 
.79744 
-79169 
,78307 
,77158 
-75864 
-73996 
,70261 
.65088 

. ~ .  
12.67864 

12,73733 
12.76668 
12.76668 
12.76668 
12.73733 
12 70799 
12.61994 
12.56124 
12.44385 
12.29710 
12.15036 
11.73948 
1 1  12316 
15.39341 
15.89569 
16.27978 
16.39797 
16.54570 
16.63433 
16,69343 
16.69343 
16.72297 
16.69343 
16,69343 
16.57524 
16.51615 
16.51615 
16.39797 
16.2'1978 
16.10251 

12.711799 

. ..- - 
14.36355 
14.39286 i n  0 

11 0 
12 0 
13 0 
14 0 
15 0 
16 0 

14.39286 
14.4221 8 
14,45149 
14.42218 
14 0 36355 
14 33424 
14.18767 
14,09973 
13.92385 
13.74797 
13.45484 
12.86857 
11.98917 

*lo135 
070278 
,70135 
,69850 
,69708 
e68995 
168567 
,67712 
e66857 

17 0 
l e  0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 180 

~90060 
,93192 
.97959 

,65431 
-62580 
-58304 

~65671 
.61779 
,58743 
.57797 
,56603 

,61571 
64721 
m67012 
-68014 
,69017 
,69589 
-69816 
-69876 
e70305 
,70305 
,70305 
.69733 
-69733 
-69733 
69646 
,69146 
-68301 
-67585 
-66726 
-65294 
-62430 
,58564 
,59444 
-58019 
-57591 
,56878 
1.00948 
1.00948 
-98657 
-91927 . 0 1895 

12.66102 
13.30879 
13e77990 
13.98601 

2s 18n 
26 186 
27 180 
28 1 R O  14.19212 14.30990 

14.36879 
14.36879 
14.45712 
14.45712 
14,4%112 
14.33934 
14.33934 
14.33934 
14.2R045 
14.28045 
14.04490 

29 180 ,55882 
.55398 
,55398 

50 ieo 
31 180 
32 180 
33 180 
34 180 
35 180 
36 180 

-55156 
,55398 
,55398 
-56363 
,56813 
.5b,R43 
,57797 
.58743 
,60152 
-62010 
-64078 
,67028 
.72837 
.a0789 
,90729 
-92294 
,92967 
,94171 
.17050 
-16421 
,24282 
e40684 

3.24922 
3 51 293 
3 54481 
3.54481 
3.55579 

37 ieo 
3R 180 
39 180 
40 180 
41 180 
42 180 
43 180 
44 180 
45 180 

15.R6614 
15.60023 
15.21613 

13.89768 
13.72101 
13.42657 
12.83169 

,76956 
,78275 
,80413 
,84878 
e90878 
,89504 
e91732 
i924O3 
,93525 
.ooooo 
,00000 
013913 
,34887 

3.21446 
3.51215 
3.54403 
3.55501 
3.55501 
3.55501 
3.55501 
3.55501 
3.55501 
3.55501 

.337 
-302 
-231 
.134 

14.44794 
13.38429 12.04269 

32.22367 
11.93054 
11.84260 
11.69603 

46 
47 
48 
49 
5n 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

90 1;053 
90 ' 2.053 
90 3.053 

,013 a58659 12;06231 
.994 ,57660 11.85687 
,986 ,57232 11.76883 

90 
270 
270 
270 
270 
0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

4.053 
1.053 
2.053 
3.053 
4.053 
4.931 
5,456 
5.981 
6.506 1 

471.7 
824.1 
825.3 
807.2 
750.b 
15.9 
10.8 
10.3 
10.3 
10.2 
10.2 
in.? 
10.2 
10.3 
10.3 

.965 
1.753 
1.756 
1.716 
1.588 
-.OS6 
-.067 
-so68 
-.Ob8 

-e069 
-.Ob9 
-.069 
-.O6R 
-.068 

-.a69 

-56090 
,97991 
,98135 
,95980 
-89227 
.ole93 

~~ 

11.53404 
20.15029 
20.17984 
19.73665 

20;75818 
20.75818 
20.28708 

18.34800 
,38927 
.26470 
,25302 
,25302 
-24913 
,24913 
,24913 
,24913 
,25302 
,25302 

18.90320 
-38970 
,26499 
,25330 
-24941 
,24941 
,24941 
,24941 
,24941 
,24941 
-24941 

~~ . 
,01287 
-01230 
-01230 
,01212 
,01212 
,01212 
,01212 

.ai289 
-01232 
,01213 
mol213 
,01213 
~01213 
-01213 

-01230 
-01230 

3 54481 I 3.54481 I 
*The  following conversion tactors can b e  used to convert these data to the international System of Units: 

1 inch 2 25.4 mm; 1 psf 47.88 N/m2. 



TABLE V I . -  TABULAR LISTING OF OATA* FOR SHARP CONE; M,= 4.63 

(a) a = OO 

0 = 45.1 - 
cp 
1.755 
1.72b 
1.711 
1.687 
1.666 
1.6b6 
1.635 
1.622 
1.60R 
1.59b 
1.58b 
1.561 
1.553 
1.539 
1.522 
1.501 
1.681 
1.653 
1.b23 
1.385 
1.32n 
1,206 
1.768 
1.141 
1.717 
1.693 
1.672 
1.658 
l.hbl 
1 e627 
1.617 
1.603 
I .589 
1.512 
1.555 
1.561 
1.52. 
11507 
Isba3 
1.659 
1.428 
1.386 
1.311 

P P t . 2  Pl'Pt, 2 P1/P,- - 
637.b 
626.6 

613.b 
621.8 

.03? 

.057 

.087 

.IO7 

.137 

.I51 

. l e ?  
,207 
.237 
.257 
.28? 
.307 
.337 
.357 
.387 
.bo1 
.432 
.b57 
.b82 
.SO7 
.537 
.557 
.03? 
. 0 5 1  
.082 
. l o 7  
.I37 
,157 . I87 
.PO7 
.237 
.257 
.287 
.301 
.332 
.351 
.387 
,407 
.b37 
.45? 
.487 
,507 
.537 
,557 
.137 
,257 
.387 
.507 
.137 
.257 
.382 
.so7 
.61h 
.68? 
,7be 
,813 
.e79 
.879 
.a13 
.7b9 
.687 
,616 

631.3 
6Zh.5 
671.7 
613.3 
6 0 b . l  
59R.9 
595.3 
591.7 
586.9 
582.1 
57R.5 
573.1 
5664.9 
56L.1  
559.1 
552.1 
544.9 
535.7 
52b.b 
511.2 
b87.7 
4b7.6 
6.b.Z 
633.b 
62h.l 
620.1 
611.7 
600.1 
602.1 
591.7 
593.6 
587.6 
584.0 
519.2 
513.7 
56U.3 
562.3 
556.3 
541.9 
539.6 
529.R 
514.2 
b88.9 

609.7 
582.1 
556.9 
50h.4 
609.3 
506.0 
557.5 
509.3 
11.5 

9.7 8.R 

9.R 
R.4 
? . A  
7 .p 
7.e 
7.R 
7.8 

452.~ 

s7.33311 
26,80913 
26.66394 
2b.30361 
25.9947b 
2S.hR591 
25.53149 
25.77707 
25.17117 
26.96527 
2bsR1084 
2*.hO494 
2*.39905 
2b.IQ315 
23.93577 
23.h78bO 
23.3h955 
22.95775 
22.49hb8 
21.9~026 
20.~~876 
19.70009 
27.63121 
21.16639 
2h.85651 
26.59827 
26.73671 
26.09180 
25.R7356 
25.61698 
25.46203 
25,20380 
25.nr886 
21.8~227 
24,58403 
2b.37744 
Zb.11921 
23.96091 
23.b99.b 
23,17791 
22.72.7b 
22.05332 
20.96873 
19.41932 
26mlb919 
2b.96527 
23.A8b30 
21 172236 
26.133b5 
25.01886 
23.91262 
2I.81673 

.6?140 
,39606 
.31557 
.37557 
-36192 
~73b60 
~ 3 3 b 6 0  
.33bb0 
133460 
a33460 

,19165 
.250ll 
.27lbl 
,30570 
e33267 
-35799 
.37013 
.?.a198 

1.753 
1.722 
1.709 
1 sb85 
I.bbl 
1.6bb 
1.630 
I e620 
Ish06 
1.596 
1.582 
1.572 
1.558 
1.54b 
1.527 
1.507 
1.481 
1 sb62 
lsb2M 
1.393 
1.321 
1.212 
1.775 
1.744 
1.72b 
1.706 
1.675 
1 s  b65 
1.6bI 

I.62b 
1.610 
1.603 
1.586 
1.569 
1.555 
1.538 
1.517 
1.507 
1 .6b9 

1.63~ 

.91311 
e95662 
,94929 
~936bb 
e92363 
a V I b b 7  
. P O l l l  
~90164 
.89b31 
.88881 
m881bB 
-87598 
sR6865 
.R6132 
.e5216 
.R4116 
e83017 
-8173b 
,19901 
~78069 
176220 
-68356 
198b82 
-96825 
-95721 
e91800 
~93141 
-92591 
.9lb87 
,91119 
190383 
sR96A6 
.89278 
,88359 
.R7b37 
,86701 
-85181 
,84676 
~839IO 
e82099 
,80112 
. l t l b l l  
.lb55? 
-69213 
-92730 

.Bb666 
e77153 
~93328 
~89278 

,11865 
~02214 
-01363 
.0131b 
.OIL90 

.01168 

.Ol lb( l  

.OllbR 

.0119? 

,8869~ 

.8522n 

.nl265 

.oiit.n 

1.755 
1.726 
1.710 
1.686 
I. 666 
1.6b5 
I s b35 
1.625 
1.611 
1.597 
1.581 
1.573 
1.559 
1.546 
1.528 
1.511 
1.491 
1. b63 
1-63? 
1.395 
1.32h 
1.213 
1.775 
1.7b4 
1.123 
1.106 
1.682 
1.671 
1. 656 
l.6b0 
1.630 
1.613 
1.603 
1.589 
1.572 
1.558 
1.5bl 
1.523 
1.699 
1s.75 
I.&bR 
I.bO3 
1.331 
1.227 
1 .hlh 
1.597 
1.525 
1.381 
1 eb75 
1.603 
1.527 
1.389 
..025 
-.Ob0 
-.Ob2 
-.Ob2 
-.Ob3 
-.0bb 
-.Ob* 
-.Obb 
-.Ob4 
-.04b 

27.31033 
26.8b7bb 
26.6blll 
26.2R169 
25.92167 
25.bbb51 
25.b5878 
25.30bb9 
25.09816 
2b.9Ub6 
Zb.73874 
Zb.5Rbb4 
21.37871 
21.17298 
23.91 582 
23.60123 
23.29864 
27.93862 
22.47430 
21 190998 
20.82991 
19.18b09 
21.63890 
27.17394 
26.86397 
26.60561 
Pb.IbO71 
25.98573 
25.67516 
25.572bL 
25.36579 
25.15916 
25.05582 
24J9751 
2b.53921 
21.33756 
26.07425 
23.76b28 
23.55766 
23.0b102 
22.57601 
22.00779 
20.92290 
19.b7472 
2h.OZb53 

23.76153 
21.b52R2 
26.19237 
25.05582 
23.91927 

.h?lbO 

.3h875 
-36192 
~35509 
,32777 
,32177 
,37777 
.3?177 
,33460 

26.09303 

21.0~281 

. m ~ b o  

.19111 
e25251 
~27368 
-30768 
. 3 m o  
e35969 
,31515 
.?n7b6 

a97392 
,95747 
.95008 
193124 
-92626 
,91527 
-90973 
-90423 
~89689 
,88955 
.a8405 
-87671 
186938 
aR620b 
~(15287 
.8r370 
.83270 
.8180Z 
.a0157 
e78134 
.74b66 
-68413 
~98b55 
~96198 
.95h9L 
,96774 
~93486 
,92934 
.9201& 
~91278 
.PO725 
.e9805 
~89253 
.8R517 
~87597 
~86861 
.e5961 
.*5021 
m83732 
-82441 
a80972 
,78580 
.74715 
-6919' 
.9311b 
,88955 
.R510b 
.77b00 
,93118 
,89253 
,85205 
.778.. 
.O22lb 
.01411 
,01334 

-01290 
,01192 
~01192 
~01192 
.Ol192 
.01197 

. D I ~ ~ R  

-91419 

e9503b 
193750 
-92649 
e915b9 

~90264 

-88791 
,88246 
~87329 
-86595 
,85861 
.8b9bb 
~ 8 3 8 b 3  
-827b2 
.81275 
179623 
.?7605 
.7*120 
,68065 
-9811b 
.966bl 
.95353 
.96064 
e92960 
192223 
~91303 
-90567 
.9001b 
~89218 
,88549 
e87621 
~86701 
-85965 
-85044 
.ab124 
-82035 
,81511 
.79090 
.'I7681 
-73815 
-68b71 
,926b9 
,88613 
.8b760 
-77238 
-93328 
-89b62 
~85596 
.77865 
-02168 
-013bO 
,01267 
-01267 
e01267 
.01169 
.Ol169 
.01169 
.0ll69 
*Oll69 

.95768 

.9099n 

.a9531 

27.3b071 
26.87131 
26.61135 
26.31093 

25.69306 
25.53859 
25.33263 
25.12668 
21.92012 
2b.76625 

24.30285 
2b.09689 
23.839b5 
23.53051 
23.22158 

22.3b627 
21 -17989 

26.oni99 

2b.sn881 

22.nn967 

2o.001~9 
i9.in245 
27.53597 
27.12228 
26.76065 
26,39902 

25.88241 
25.6?410 
25ebllb5 
25.26247 
25.05582 
2b.Rb918 
2b.59087 
2b.33256 
2b.lZ591 
23.86761 

23.24761 

22.b2109 

20.7162b 
19.21807 
26.00199 
21.86923 

21.67691 
26.19231 
25.107b8 
24.02259 
21 .e5201 

sh08b2 
,37599 
.35548 
.35548 
-355b8 
.3?814 
.3?81b 
-32814 
,37814 
,32814 

26.0~905 

23.60930 

22.~8604 

2i.nnii5 

23.70196 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

180 
I 90 
180 
Ian 
IC0 
180 
I80 
100 
1 R O  
180 
180 
180 

180 
180 
100 
I80  
180 
180 
180 
180 
180 

9n 
90 
90 
90 
270 
270 
710 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
1.30 

n 

n 

i8n 

.b53 

.e53 

1.293 
1.453 
I .  693 

2.063 
2.253 
2.653 
7.653 
2.H53 
3.053 
3.253 
3.453 
3.653 
3.853 
b.053 
1,753 
L..53 
-253 
mb53 
,653 
,853 

1.053 
1.253 
1,653 
I sb53 
1.853 
2.053 
2.253 
2.653 
2.653 
2.853 
3.0G3 
3.253 
3.653 
3.653 
3.853 
b.053 
4.253 
..e53 
1.0S3 
2.053 
3.053 
4.0S3 
1.053 
2.053 
3.053 
b.053 
a.931 
5.656 
5 . V R 1  
6.506 
7.031 
7.031 
6.506 

5.*56 

1.053 

1.n53 

5.911 

6.931 

6 
5 
6 
7 
0 
9 
10 
I I  
12 
13 
I& 
15 
I6 
I7 
18 
19 
20 
21 
27 
23 
2. 
25 
26 
27 
2 P  
29 

31 
37 
33 
3 b  
3q 
36 
37 
38 
39 
b0 
41 
b? 
43 
bI 
b5 
bh 
b? 
bR 
b9 
sn 
51 
52 
53 
5. 
55 
56 
57 

59 
60 
hl 
62 
6 3  

3n 

5n 

606.2 
599.0 
595.b 
590.6 
585.8 
581.0 
517.6 
571.6 
566.6 
561.8 

548.6 
5bl.6 
531.8 
521.0 
507.8 
b85.0 
4b5.b 

632.3 
623.9 
615.5 
608.3 
603.b 
591.4 
592.6 
509.n 
581.2 
579.3 
513.3 
561.3 
562.5 
556.5 
550.b 
5.2.0 
533.6 
522.7 
509.3 
483.0 
bb8.1 
bOh.2 
519.8 
551.6 
505.b 
610.1 
5 8 5 . 4  
560.1 
509.5 

16.7 
8.8 
8 . 3  
8.3 
8.3 
7.7 
1.7 
1.7 
7.7 
7.7 

555, n 

642.0 

593.6 I 
590.0 , 
585.7 
581 a 6  
57h.R 
573.2 
56U.b 
563.6 
557.6 
550.6 
513.2 
531.8 
522.8 
510.8 
485.6 
4b7.3 

.iOi37 
eb1233 
eb23.31 
eb3765 
sb5l69 
sb65bb . a229 
eb9879 
.51818 
.5b3bb 
.51121 
.bob33 
.6629O 
-15683 
.lr933 
,21611 
.2515b 
.21791 
,31171 
~32526 
.3&689 

;;n2b8 
e41383 
ab2831 
.bj906 
.b5306 
.b6677 
sb11358 
,50329 
~52258 
e54bb2 
.51536 

-66676 
,75771 
,14199 
-21518 
~2507b 
a27725 
,32016 
-3334b 
e35880 
-3669b 
~ 3 1 2 8 b  
~39825 
.bo580 
ab2425 
abb216 
ab5616 
,47327 
,40332 
.506b2 

e56037 
-59972 
,66154 

,33015 
.bITb9 
-4939 
~62018 
,31564 
.bo580 
ab8335 

3.13869 
3.b7293 
31b9Rb9 
3.51166 
3.52510 
3.51183 
3.58183 

,60539 

.53839 

.7bb52 

.60nb9 

3.5~183 
3.5~ 183 
3.5hIl8 

6.4;. 
633.5 
626.3 

609.5 
605.a 
5'48.6 
596.7 
59l.b 
586.6 
581.7 
578.1 

567.3 
561.3 
554.1 
5.9.7 
537.2 .. 
526.4 , 1.638 
513.1 1.400 
b87.R 1.32R 
b57.9 1.228 

580.b 1.592 
556.0 1.517 
501.8 1.376 
610.1 1.679 
58b.7 1.603 
551.1 1.521 
509.5 1.390 
lb.5 -so25 

R.9 -.O+l 
8.h -.Ob2 
11.1 -.Ob3 
9.3 -.Ob3 
7.6 -.Ob5 
7.h -.Ob5 

620.3 

572.1 

606.8 1.66~ 

iSh3.5 
,37510 
.39b96 
.40631 
.b2109 
eb3909 
.4531b 
..TO32 
.*a112 

,53248 
.55750 
.59708 
e65897 
-74481 
,319b2 
eb1733 
.be561 
e61619 
~32079 
.bO63l 
.bn378 

.51008 

.bn9ob 
3.13~69 
3.bb83b 
3. b8559 
3.b8559 
3.51166 
3.56718 
3.56718 
3.56718 
3.56718 
3 * 56718 

1.214 ' 1.666 
1.591 
1.519 
1.378 
1.679 
1.607 
1.53 
1.390 
-e026 
-.Ob2 
-.Ob3 
-.Ob7 
1.013 
-.Ob5 
-.Ob5 
-so45 
-.Ob5 
-.Ob5 ------- ~ _ _ - ~  ---- 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l  System o f  U n i t s :  1 i nch  = 25.4 ,,,mi 1 p s f  = 47-86 ~/,,,2. 



TABLE V I . -  TABULAR LISTING OF DATA* FOR SHARP CONE; M,= 4.63 - Cont inued 

(a )  a Oo - Concluded 

---- 
0 = 67.5'3 p t  7915.0 p s f  @ = 90.0°, pt = 7915.0 p s f  

-- O r i f i c e  &deg s, in.  s/d -~ 
MI M1 P1,  PSf  cp PI/Pt P,/P, ~- P[, Psf cp P[/Pt 2 . Pl/P" 

- , - - ~ - ~  

2 
3 
4 
5 
6 
7 
R 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

31 
32 
33 
34 
35 
36 
37 
3r) 
39 
40 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6n 
61 
62 
63 

30 

41 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

80 
80 
80 
80 
80 
80 
80 
00 

180 
100 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
90 
90 

1 no 

90 
90 

270 
270 

270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
180 
180 

.253 
,453 
.653 
.a53 

1.253 
1.453 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 
4.053 
4.253 
4.453 
-253 
,453 
,653 
.a53 
1.053 
1.253 
1.453 
1.653 
1.853 

2.253 
2.453 
2.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 
4.053 
4.253 
4.453 
1.053 

' 2.053 
3.053 

1.053 

2.053 

4 . 0 5 3  
1.053 
2.053 
3.053 
4.053 
4.931 
5,456 
5.981 
6.506 
7.031 
7.031 
6.506 
5.981 
5.456 
4.931 

,032 
,057 
.OB2 
,107 
,137 
,157 
.le? 
,207 
,232 
,257 
.207 
.307 
.33? 
.357 
.38? 
.407 
.437 
,457 
,482 
,507 
,532 
.557 
.037 
,057 
,082 
,107 
.132 
.I57 
,182 
,207 
-232 
,257 
,282 
,307 
,332 
.357 
.382 
.407 
,438 
,457 
,48? 
,507 
.53? 
.557 
,137 
.257 
.382 
-507 
,132 
,257 
.382 
.SO7 
.6l6 
.682 
-748 
.e13 
,879 
.e79 
,813 
.7*8 
.68? 
.616 

637.4 
627. R 
623.0 
614.6 
607.4 
600.2 
595.4 
59n.6 
585.8 
501.0 
577.4 
572.6 
567.8 
561 - 8  
555.8 
549.8 
541 .* 
531 .8 
521.0 
507.R 
483.R 
445.4 
639.6 
628.7 
620.3 
611.9 
604.6 
599. R 
596.2 
59D.2 
585.4 
579.3 
576.9 
572.1 
564.9 
560.1 
554.1 
548.0 
539.6 
531.2 
520.3 
507.1 
481.8 
445.7 
605.0 
579.8 
555.8 
506.6 

586.6 
561.3 
513.1 
1u.2 

R.8 
8 . 3  
8 .  1 
7.8 
7.7 
7.7 
7.7 
7.7 
7.7 

610.7 

1.750 
1.730 
1.716 
1.692 
1.672 
1.651 
1.637 
1.624 
1.610 
1.596 
1.586 
1.572 
1.558 
1.541 
1.524 
1.507 
1.483 
1.455 
1.624 
1.387 
1.318 
1.208 
1.764 
1 I733 
1.709 
1.684 
1.664 
1.650 
1.640 
1.622 
1.609 
1.591 
1.584 
1.571 
1.550 
1.536 
1.519 
1.502 
1.678 
1.453 
1.422 
1.384 
1.312 
1.209 
1.665 
1.593 

-97536 
-96067 
,95332 
,94046 
,92944 
a 9 1842 
,91107 
e90373 
-8963R 
-88903 
,88352 
e87617 
s 86883 
-85964 
,85046 
,84127 
-82842 
,81372 
-79719 
-77698 
-74025 
-68147 
-97863 
,96204 
,94914 
,93624 

m91781 
a91228 
,90307 
,89569 
,88648 
-88279 
,87542 
,86436 
.e5699 
.a4778 
-83856 
e82566 
~81276 
,79617 
,77590 

,68191 
-92577 
,88719 
a85046 

.92sie 

,73720 

,77515 
,93440 
,89754 
-85083 
,78511 
.a2170 
-01341 
.01268 
,01244 
mol195 
~01171 
.Oll?l 
,01171 
.01171 
.01171 

27.37349 
26.96108 
26.75480 

26.0R472 
25.77541 
25.56921 
25 3630 1 
25.15600 
24.95060 
24.79595 
24.59974 
24.38354 
24.12579 
23,86803 
23.61028 
23.24942 
22.83702 
22.37306 
21.80600 
20.77498 
19.12536 
27.46514 
26.99963 
26.69757 
26.27550 
25.96516 
25.79027 
25 6031 0 
25.34440 
25.13759 
24.07897 
24.77552 
24.56863 
24.85029 
24.05140 
23.79278 
23.53416 
23.17210 
22.81003 
22.34452 
21.77556 
20.68937 
19.13767 
25.98162 
24.89905 
23.86803 
21.75445 
26.22378 
25.18931 

22.03418 
,60915 
37644 
.35591 
-34906 
,33537 
,32053 

26.394n2 

24.ln312 

-18911 

,26222 
,29143 
.3?501 
,35080 
,36719 
,30305 
,39843 
,41339 
,42436 
,43070 
,45273 
-46989 
,48666 
-50310 
,52562 
,55075 
,57838 
-61139 
,66983 
a 7 6 0 9 3  

.2*0ii 

,36454 

,39984 
,41849 
,42580 
,44015 
-46112 
,47476 

,38145 

,49149 
-5n790 
~53030 
-55238 
,58006 
,61314 
.67b62 
,76025 
,33318 
-41707 
,40666 
,61435 
,31286 
.39603 
,47130 
,59819 

3,15217 
3.48397 
3.52348 
3.53720 
3.56554 
3.58019 
3.50019 
3.58019 

3.50019 
3.5~019 

638.6 
629.0 
624.2 
615.8 
609.6 
601.4 
597.9 
593.0 
508.2 
583.4 
578.6 
573.8 
569.0 
564.2 
558.2 
551.0 
543.8 
535.4 
523.4 
510.2 
485.0 
446.6 
639.3 
627.3 
622.5 
611.7 
604.5 
599.7 
593.7 
588.9 
585.3 
580.5 
575.7 
57n.8 
564.8 
561.2 
555.2 
549.2 
539.6 
531.2 
520.4 
507.2 
400.7 
447.1 
605.0 
581.0 
555.0 
507.8 
611.7 
508.9 
562.4 
514.4 
14.2 
8.6 
R. 1 
8.0 
7.8 
7.8 
8.0 
7.8 
7.R 
7.8 

1.761 
1.734 

1.696 
1.615 
1.654 
1.644 
1.630 
1.617 
1.603 
1.509 
1.575 
1.562 
1.548 
1.531 
1.510 
1.490 
1.466 
1.431 
1.393 
1.321 
1.211 
1.763 
1.729 
1.715 
1.684 
1.663 
1.650 
1.632 
1.619 
1.608 
1.594 
1.581 
1.567 
1.550 
1.539 
1.522 
1.505 
1.478 
1.453 
1.423 
1.385 
1.309 
1.213 
1,665 
1.596 
1.524 
1.387 
1 e604 
1.619 
1.543 
1.605 
-no26 

-a043 
- a 0 4 4  
- s o 4 4  
- a 0 4 4  
-.044 
r .044 
- s o 4 4  
-no44 

1.720 

..042 

,97720 
-96250 
e95516 
-94230 

-92026 
-91475 
.PO740 
-90005 
,89270 
,88536 
,87001 
,87066 
-86332 
,85413 
-84311 
-83209 
,81923 
.80006 
-78066 
-74200 
-68331 
a97829 
,95990 
~95254 
,93599 
-92496 
,91760 
~90841 
,90105 
,89554 
.e8818 
,80003 
,87347 
-86428 
-85876 
.e4957 
-84037 
-82566 
-01279 
,79624 
,77601 
,73555 
,68407 
e92577 
.e8903 
-85046 
~77698 
,93599 
-90105 
,86060 
~78704 
,02170 
,01317 
-01244 
,01219 
,01195 
-01195 
-01219 
-01195 
,01195 
-01195 

,9312~ 

27.43504 - - _._ 
27.0 1263 
26.80643 
26.44557 

I 25.02696 26.13627 

25.67231 
25.46611 
25.25991 
25.05370 

24.64130 
24.43509 
24.22809 
23.97113 
23.66183 
23.35252 

22.47616 
21.90910 
20 m W653 

24.~4750 

22.99167 

19.13691 
27.45558 
26.93950 
26.73307 
26.26859 
25.95894 
25.75251 
25.49447 
25.28003 
25.13321 
24.92678 
24.72034 
24.51391 21.25507 

24.10105 
23.84300 
23.58496 
23.17210 
22.81 004 
22.34637 
21 77067 
20:64329 
19.19826 
25.98162 
24.95060 
23.86803 

26.26859 
25.28003 
24.15265 
22.08032 

,60915 
,36960 
-34906 

21.811600 

,34222 
,33537 
,33537 
,34222 
,33537 
.33537 
.33537 

.lRl02 
-23429 
,25685 
,29262 
,32055 
~34661 
,35907 
,37518 
,39079 
-40595 

,43514 
-44925 
,46307 
sb7999 
,49984 
,51924 
.54140 
,57229 
,60544 
,66695 
,75810 
,17736 
,24251 
,26446 
.30886 
,33569 
,35265 
n37300 
a30869 
,40016 
,41509 
.4?966 
,44389 
-46128 
,47151 
-48827 
,50470 
,53038 
,55233 
,51995 
,61296 
,67719 
,75693 
,33378 ' 
,41339 

,42072 

,48666 
,61139 
-30886 
,38869 
,46812 
-59504 

3.15217 
3.49607 
3.53720 
3.55 122 
3.56554 
3.56554 
3.551 22 
3.56554 
3.56554 
3.56554 

- ~ .. 

*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the  I n t e r n a t i o n a l  System o f  U n i t s :  

1 inch 25.4 mm; 1 p s f  = 47.88 N/m2. 



cn 
0 

O r i f i c e  @,de! r l- 
., 
6 
7 
R 
9 

10 
1 1  
12 
13 
I' 
15 
Ih 
I7 
i n  
19 
20 2 1  

27 
23 
2b 
25 
26 
27 

29 
30 
31 32 

33 
3. 
35 
3h 
31 
38 
39 
40 bl 

62 b3 

44 
b5 bh 

b7 bR 

49 

?n 

50 51 

57 
53 
56 
55 
56 
57 

59 
6n 
6 1  62 

63 

5 1  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

IHO 
IHO 
180 
180 
180 
100 
100 
I00 
I80 

180 
1811 
100 
180 
180 
180 
i8n 
180 
180 
100 
I80 
1.90 
90 
90 
90 
P O  
210 

270 
270 

0 
0 
0 
0 
0 

I00 
180 
180 
180 
180 

n 

i n 0  

270 

TABLE V I . -  TABULAR LISTING OF DATA* FOR SHARP CONE; M A =  4.63 - Continued 

(b)  a = l o o  

.253 1 .037 

.a53 .057 

.653 

1.053 
1.253 
1.653 
1.653 

2.093 
2.253 
?.e53 
7 . 6 5 3  

3.053 
3.253 
3.453 
3.653 
3 . P 5 3  
4.053 
*a253 
4.653 
,253 
.e53 
.653 
,853 

1.053 
1.253 
1.453 
1.653 
1.853 
2.053 
2.253 
2.*53 
2.653 
2.653 
3.053 
3.253 
3.453 
3.653 

b.053 
b.253 
4.&53 
1.053 
2.053 
3.053 
r . 0 5 3  
1.053 
2.053 
3.053 
4.053 
4.931 
5.b56 
9.981 
6 . 5 0 6  
1 . 0 3 1  
7.031 
6.506 
5.9Hl 
5 . 4 5 6  
6.431 

,853 

1.~53 

2.853 

3.153 

,087 
,101 
,137 
,157 
.I82 
.207 
.237 
.257 
.287 
.307 
.33? 
,357 
,387 
.407 . b3? 
.b51 
.b0? 
.SO7 
.53> 
.557 
.03? 
.os7 
.08? 
. I O 7  
,137 
.I57 
.I82 
.207 
.237 
,257 
.28? 
.307 
.33? 
.357 
,387 
.bo7 
.b3? 
.457 
.*a7 
,507 
,537 
.557 
.I32 
.257 
.302 
,507 
.I37 
.257 
.3n? 
.so1 
. b l k  
.60? 
.7ba 
.HI3 
.e79 
.079 
,817 
.74a 
.682 
.61h 

512.6 
506.0 
513.8 
51n.7 
503.0 
495.a 
495.R 
491.4 
491 S O  
691 .0 
b89.0 
b88.6 
4Yb.P 

483.0 

4 1 7 . 9  

486.7 

482.6 

411.R 
471.8 
b60.2 
455.0 
b29.8 
662.5 
662.5 
661.1 
657.6 

6 5 0 . 6  
645.6 
6bb.4 
639.6 
638.6 
632.3 
626.3 
622.1 
616.7 
610.7 
603.b 
596.2 
585.. 
57b.5 
556.5 

485.b 
540.6 
537.0 
519.1 
b80.2 
551.6 
539.6 
521.5 
b8I.H 

1e.3 
8.0 
8.0 
7.6 
7.8 
7.5 
7.5 
7.5 
7.5 
1 . 5  

652.1 

SZH.R 

1.407 -70523 
1.392 e71977 
1.371 .lOH71 
1.350 -75771 
1.350 a75771 
ii34i ~ 7 5 4 0 ;  
1.337 e75037 
1.337 ,75037 
1.333 

1.323 
1.323 
1.316 
1.313 
1.299 
1.299 

1.272 
1.234 
1.167 
1,827 

1.830 
1.813 
1.799 
1.792 
1.179 
1.775 
1.761 
1.758 
1.141 
I.72b 
1.113 
I ~ 6 9 6  
1.670 
I .658 
1.638 
1.607 
1.516 
1.526 
1.445 
1.321 
1.501 
1.671 
1.619 
1.306 
1.510 
1.676 
1.42* 
1.310 
-so26 
-.Ob2 
-.Orb 
-.ne5 
-.Ob1 
-.Ob5 
-.Ob5 
-.Ob5 
-.Ob5 
-.a45 

1.330 

1.2~2 

1.~27 

-76053 
.7*67n 
.7*303 
. I 4 3 0 3  
-73936 
.73753 
-73019 
.73019 
.72101 
171551 
m69533 
~65600 
1.01213 
l.OI2b3 
I.01b27 
1.00507 
e99771 
,99402 
~98666 
e98482 
a97146 
.9156? 
~966bl 
e95721 
~95169 

-93328 
~92223 
-91119 
a89462 
.H7805 
-850bb 
.80010 
-7118b 
.838b3 
~82192 
.19b40 
173386 
.8*308 
.82467 
-79106 
,73631 
.02190 

-01217 

.01192 

.011bb 

.011b4 
*011bb 
.OIlA* 
.01144 

.V~ZLR 

.0133n 

.a1168 

21.9RSHb 
~21.778bD 
22.03733 

21.57393 
21 .26aP9 
21 .76b99 
21 elh202 
21.0590b 
21.0590b 

20,95606 
20.85300 

20.75010 
20.690hl 
20.19266 
20.60266 
20.23521 

19.51437 
18.43309 
?R.AI 382 

21.8~286 

21.011755 

20.8~30~ 

2o.nao75 

23,06761 
27. h7939 

23.1~35 
22.369b2 
20.hbb60 

,61458 
,37551 
,3143 
,37771 
133.60 
.3?095 
.32095 
m32095 
,37095 
,32095 

.61550 

.68550 
a69987 
.lo041 
~13960 
e791100 
.00000 
. 0 0 0 0 0  
. o o o o o  
.00000 
,05730 
~09258 
a1386b 
.I4799 
. 1 8 n 7 8  
~10Rll 
.27146 
,2501b 
,26692 
~29211 
-3156b 
.3b205 
e36694 
e40201 
sb3506 
.b0069 

.6673b 

153600 

,61985 
.b9909 
e53200 
.57'159 
.h7600 

3.16616 
3.b8559 
3.55285 
3.58103 
3.56718 
3.59601 
3.59681 
3.59681 
3.59h8l 
3.59501 

.56n21 

.5n813 

.5~290 

@ = 22.5O, p+ = 7924.4 p s f  

510.9 
507.7 
502.5 
b96.5 
495.3 
494.1 
'91.7 
b90.5 
bW.7  
48n.i 
b 0 6 . 9  
401.5 
b83.3 
479.7 
671.3 
473.1 
b60.9 
466.1 

b2L.5 
652.9 
652.9 
651.1 
645.1 

639.6 
633.6 
632.6  

625.2 
621.6 
615.5 
610.7 
605.9 
599.9 
593.9 
585.. 
576.6 
562.5 
5b0.1 
518.0 
b17.0 
520.5 
510.9 
496.5 
b6b.I 
506.6 
572.2 
550.5 
50r.7 
13.9 
a.3 
7.7 
7 . 5  
7.3 
7 . 7  

1.2 
1.2 
1 . )  

45n.9 

662.0 

6 3 0 ,  n 

7.2 

1.27. 
1.260 
1.222 
1.117 
1.000 
1.800 
1.796 
1.779 
1.769 
1.162 
l.?bb 
I . 7 b l  
1.7% 
1.720 
1.110 
1.693 
1.679 
1.665 
I.hb0 
1.631 
I.hO7 
1.576 

1.500 
1.614 
1.297 
1.421 
1.391 
1.352 
1.260 
1.610 
1.569 
1.507 
1.376 
-a027 
-.043 
-.a15 
-.Ob5 
-.Ob6 
1.016 
-.Ob6 
-.Ob6 
-.Ob6 
-.Ob6 

, 1.541 

1.396 I .1807h 
1.383 .175?6 
1.370 m7b793 
1.352 .15017 

, 1.3b9 e75694 
1.3.6 ~75510 
1.339 -7514b 
1.335 ,14960 
1.337 ~74777 
1.328 ~71594 
1.325 .76bl1 

1.315 -13061 

1.304 1.298 ~73311 a729bb 
1.201 -12395 

.71661 
,70928 
~68912 
.6600O 
.99180 
.99100 
,99516 
-98615 
a98123 
-91755 

1 . 3 1 ~  ,74044 

vPb034 
.9665O 
.96202 
,95546 
.9499, 
~96073 
e93336 

-91680 
-90759 
,89470 
~0701b 
a85913 
e 8 3 1 6 3  
~79161 
,72902 
e795b2 
.10016 
~75071 
.70920 
-89655 
.a7445 

"I7136 
e02119 
.01261 
*01169 
*01145 
*01120 - 0 I 0 9 6  
.O1096 
~01096 
.OlO96 
.01096 

. ~ z b n n  

..n413? 

21.9h3b5 
21.65403 
21.912OI 
21.75170 

' 21.55196 21.79b71 

21.2b33b 
21.19190 
21.00903 

20.98615 
20.93b12 

21.0~59 

20~8.~328 
20.1a041 
ZO.I?RP~ 
20.17466 
20.b7179 
20.317b0 
20.1 1113 

19e3bOI8 
IP.PO~PB 

18.2n857 
~ ~.nn312 
28.00312 
27.951b5 
21.69312 
21,53812 
27.b3b79 
27.176b6 
27.1Zb79 
27.021b6 
26.iiir80 

26.rOlbl 
26.65900 

26.19b0O 
25.9801b 
25.17981 
25. *?I  b7 
25.10981 
24.6bb01 
24.12015 
23.50016 
22.21650 
20.b590b 
22.37350 
21.91201 
21.29b71 

25.161b0 
26.5bIb0 
23.61 119 
21.6b017 

,59175 
.355b0 
~32014 
~ 3 2 1 3 0  
-3Ib46 
-30763 
,30763 
,30763 
-30763 
.30763 

19.911598 

I 0 = 45.0°, p+ = 7924.4 psf  

~60229 I 501.0 
.62007 ' 505.4 
.bo527 515;O 
. b l * l 6  511.4 

.6b050 901.8 

.6b3b9 501.0 

.6b640 499.6 

,65110 b97.O 
,05199 495.9 
.66000 b93.b 
e66377 ' b91.0 
-66953 
.6?24l 

.62595 506.6 

.65220 49n.2 

~ . .  
.68101 
.be674 
~ 6 9 5 3 1  
e10670 
.71005 
.1.915 
.0110P 
e05613 
-05613 
. 0 1 6 1 0  
m138l6 
116blS 
.lnnbl 
.21b87 
.22116 
,23328 
,25597 
~27100 
.296lb 
.315b2 
.33923 
.356b8 
.31b77 
.LO181 
sb3b90 
ab6913 
.so953 
,50157 
a681bO 

e60527 
,64058 
.TI005 
~39800 
ebb201 
.50302 
.620b5 

3.16030 
3.52b32 

3.59602 
3.61136 
3.67106 
3.62106 
3162706 
3.62706 
3.69106 

.5n129 

3. sa I ab 

b0R.6 
486.2 
b03.8 
b00.2 
b15.. 
b6H.7 
462.2 
4b6.6 
4lh.6 
62h.3  
625.1 
627.7 

615.5 
613.1 
609.5 
605.9 
603.6 
598.6 
596.2 

586.6 
501.8 
575.7 
569.7 
562.5 
554.1 
5b?.0 
527.6 
bP9.9 
461.3 
506.0 
b95.1 
b85.0 
b5U.h 

6 0 3 . 4  
519.3 
53u.o 
13.7 

R . n  
1 . 5  
1 . 3  
7.5 
7.3 
7.3 
7 . 7  
7.2  
7 . l  

6 2 0 . 3  

591.6 

bzo.3  

- 
cp 
1.305 
I .378 
1. b05 
1.395 
1.301 
I .36R 
1.368 
1.361 
1.357 
1.356 
1.350 
1.344 
1.331 
1.330 
1.323 
l.3lh 
1.306 
1.292 
1.212 
I.25b 
l.2l0 
1.124 
1.724 
1.720 
1.713 
1.706 
1.693 
1.686 
1.675 
1.665 
1 a h58 
I.66b 
1 .638  
1.624 
1.610 
1 e596 
1.579 
1.562 
3.5bl 
1.517 
1.483 
1.bbI 
1.362 
1.252 

1 1.301 
1.350 
I. 320 
1.2bI 
1.706 
1.650 
1.509 
Isb48 
-.020 
-.04b 
m.045 
-.Ob6 
-.Ob5 
-.Ob6 
1.016 
-.Obh 

- e 0 4 6  
- .ob6 

.71605 
-77238 
,18706 
-18156 
-77b22 
.7b605 
.?bb88 
.'I6321 
~16130 
,75951 
~15171 
~75404 
.75037 
.lb670 
.lb303 
,73936 
-73386 
-72652 
.11551 
a10634 
-60249 
~63662 
,95721 
.95537 
~95169 
e94000 
-9b06b 
a9369b 
~ 9 3 1 b b  
~92591 
e92223 
e91b87 
.91119 
.90383 
-096b6 
.H8910 
.879R9 
-87069 
sH5965 
-84676 

~80626 
~76393 
,70502 

e75711 
e7b120 
~70003 
.9mon 
a92223 
-08542 
.no995 
-02093 
.012ll 
.O1144 
.01119 
-0114b 
.01119 
.OIL19 
e01095 
-01095 
.Oll19 

.rims 

.77422 

21.77989 
21.67691 

21.93b35 
21.72840 
21.52211 
211522bb 
21.b19b6 
21 13b797 
21.31640 
21.26499 
21 I6202 

20.95606 
20.05306 
20.75010 
2U.59564 

22.nn082 

21.n5904 

20.3~968 
~o.0~075 
19.07330 
19.1539b 
17.06671 
26.06391 
26.~1231 
26.7n899 
26e60561 
26.39902 
26.29570 
26. lbO7l 
25.90513 

25.67576 
251512bb 
25.36519 
25.15914 
2b.95250 
24.h9b19 

Elm12591 
23.76b28 
23.2b767 
22.62773 
21.43952 
19.78635 
21.128bO 
21.26b99 
20.R0159 
19.66803 
26.60567 
25.002b1 
21,01918 
22.73105 

.58126 
-3bIb3 
.38095 
e31b12 
,32095 
-3Ib12 
-31412 
.30729 

~ 3 1 b 1 2  

25. 08261 

24.b3588 

,30729 

++The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  conver t  these da ta  t o  the I n t e r n a t i o n a l  System o f  U n i t s :  1 inch 25.4 mm; 1 p s f  = 47.88 ~ 1 ~ 2 .  



TABLE V I . -  TABULAR LISTING OF DATA* FOR SHARP CONE; M,= 4.63 - Cont inued 

( b )  a = 10' - Concluded 

7;- -: I 0 90.0°, P t  = 7915.0 p s f  0 67.5', P t  = 7915.0 p s f  
O r i f i c e  8,deg s, in.  s/d -- I I 

2 
3 
4 
5 
6 
7 
R 
9 
10 
1 1  
12 
13 

15 
16 

18 
19 
20 
21 

14 

17 

1 22 
23 
24 
25 
26 
27 
za 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4H 
49 
50 
51 
52 
53 
54 
55 
56 
57 

L 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n i  

I 80 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
90 
90 
90 
90 
27 0 
270 
270 
270 

0 
0 
0 
0 
0 

180 
180 
180 
1 80 
180 

- 

,253 
,453 
,653 
,853 
1.053 
1.253 
1.453 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.853 ' 
3.053 
3.253 , 
3.453 
3.653 
3.853 
4.053 
4.253 
4.453 
,253 
,453 
.653 
.a53 
1.053 
1.253 
1.453 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2,853 
3.053 
3.253 ~ 

3 . 4 5 3  
3.653 
3.853 
4.053 
4.253 
4.453 
1.0$3 
2.053 
3.053 
4.053 
1 053 
2.053 
3.053 
4 . 0 5 3  
4.931 
5.456 
5.981 
6.506 
7.031 
7.031 
6.506 
5.981 
5.456 
4.931 

,032 
.OS7 
,087 
.lo7 
-132 
.157 
,182 
,207 
,232 
.257 
,287 
.307 
.332 
.357 
.38? 
,407 
,437 
,457 
.48S 
,507  
,537 
,557 
,032 
,057 
,082 
,107 
.13? 
,157 
,182 
.207 
,232 
,257 
,282 
.307 
-332 
,357 
,382 
.bo7 
.43? 
.457 
,487 
.507 
.532 
,557 
-137 
.257 
,382 
.507 
.132 
,257 
,382 
,507 
.616 
.68? 
.7bR 
-813 
.em 
.e79 
,813 
,748  
,682 
-616 

*The f o l l o w i n g  conver 

511.4 1.397 
516.2 1.411 
527.O 1.441 
524.6 1.435 

517.4 1.414 
517.4 1.414 
515.0 1.407 

519.8 1.421 

517.4 1.404 
511.4 1.397 
510.2 1.393 
507.8 1.387 
505.4 1.380 
501.8 1.369 
499.4 1.362 
494.6 i.349 
489.4 1.335 
4 8 3 . 8  1.318 
476.6 1.297 
467.0 , 1.270 ~ 

449.0  , 1.218 I 

416.6 1.125 
5 8 5 . 4  1.609 
585.4 1.609 
585.4 1.609 
584.2 1.605 
581.R 1.598 
579.3 1.591 
574.5 1.579 
573.3 1.574 
572.1 1.571 
567.3 1.557 
564.9 1.550 
561.7 1.540 
555.3 1.522 
552.R 1.515 
54H.O 1.507 
542.0 1.484 
536.0 1.467 
526.4 1.440 
515.5 1.409 
502.3 1.371 
477.0 1.298 
439.h 1.191 
500.6 1.366 
489.R 1.335 
481.4 1.311 
459.8 1.249 
640.8 1.767 
625.1 1.722 
599.4 1.650 
548.0 1.502 
13.4 m.028 
7.8 -e044 
7.3 -e046 
7.7 -so46 
7.2 1.046 
7.2 -.Ob6 

7.2 

,78249 
.?I3984 
,80637 
.80270 
.79535 
.7916R 
,79168 
,78800 
-78617 
,78249 
,78066 
177698 
-77331 
,76780 
,76413 
,75678 
.74943 
a74025 
,72923 
,71453 
,68698 
,63738 
-89569 
n 89569 
,89569 
.89385 
-8901b 
088648 

.87?2h 
eR7542 
~86805 
,86436 
,85883 
a84962 

,83856 
,82935 
,82013 
,80539 
,78880 
-76853 
-72982 
,67269 
,76596 
.74943 
,73657 
~70351 
,98047 
,95651 
,91781 
18385h 
002046 
,01194 
.01121 
0 1096 
-0109h 
,01096 
~01096 
-01096 
-0109h 
* 0 1096 

,87911 

.n4593 

21.96065 
22, I6686 
22.67n81 ~ ~ . . _ _  . 
22.52771 
22.32151 
22.21841 
22.21841 
22.11531 
22.06375 
21 .96065 
21 -9fl910 
21.80600 
21.70290 
21.54825 
21 m44514 
2i.23894 
21.03274 
20.77498 
20.46568 
20.05327 
19.2R001 
17.88814 
25.17759 

24.98242 
24.87897 
24i67208 
24.62035 
24.56863 
24.36174 
24.25829 
24.10312 
23,84450 
23.74105 
23153116 
23.27554 

22.60314 
23.ni693 

22.13763 
21.56867 
20.4R248 
18.87905 
21.49670 
21.03274 
20.67188 
19.74397 
27 5 1 687 
26.84446 
25.75827 
23.53416 

,57429 
,33500 
,31449 
,30766 
,30766 
,30766 
.30766 
-30766 
,30766 
,30766 

,60246 
,59047 
,56311 
,56924 
,58141 
~58745 
.5n745 
.59347 
s 59647 
,60246 
060544 
,61139 
*61731 
-62616 
,63204 
,64374 
,65537 
,66983 
-6R708 
,70993 ' i e75245 

, ,82863 
,39984 
,39984 
,39984 
,10362 
.4lllO 
,41849 
,43301 
,43659 
.eo15 
,45420 
,46112 
.47138 
.4RR18 
,49480 
.!in790 
,52401 
,53986 
,56476 
,59217 
.62500 
,68614 
,77441 
-62910 
,65537 
,67559 
,72698 
16809 
,25283 
,35219 
.50790 

3.19214 
3.56633 
3.61129 
3.62699 
3 162699 
3.62699 
3.62699 
3.62699 

531.R 
541 -4 
552.2 
551.0 
547.4 
545.0 
543.8 
543.8  
541.1 
537.8 
536.6 
533.0 
529.4 
525.8 
522.7 
51h.B 
511.4 
503.0 
493.4 
483.8 
461.0 
425.0 
545.6 

548.0 
548.0 
548.0 
545.6 1 
543.2 
542.0 
538.4 
536.0 
533.6 
530.0 
526.4 
523.9 
517.9 
S13.1 I 
507.1 

548.0 

478.2 
456.5 
422.8 
499.4 
487.4 
480.2 
462.2 
649.2 
632.3 
605.8 
552.8 
13.2 

7.2 
7.0 
7.2 

7.7 

7.2 

1.514 
1.510 
1.500 
1.493 
1.490 
1.490 
1.483 
1.472 
1,469 
1.459 
1.448 
1.438 
1.428 
1.411 
1.397 
1.373 
1.345 
1.318 
1.253 
1.149 
1.495 
1.502 
1.502 
1.502 
1.502 
1.495 
1.488 
1 .484 
1.474 
1.467 
1.460 
1.450 
1.440 
1.433 
1.416 
1.402 
1.384 
1.364 
1.336 
1.302 

1.143 
1 362 
1.328 
1.308 
1,256 
1.791 
1.743 
1 m667 
1.515 
-.029 
-.045 
-*Ob6 
-.047 
-+Ob6 
-.Ob6 
-.Ob6 
-e047 
-e047 
-.Ob6 

1.240 

1.455 I sR1372 
1.483 ,82842 

,84495 

,83209 
,83209 
,82842 
e82290 
,82107 
-81556 
e81005 
sR0454 
-79903 
,18984 
,78249 
-76964 
,75494 
~74025 
~70535 
.65024 
,83488 
,83856 
~83856 
-83856 
~83856 
,83488 
.83119 
,82935 
e423R2 
,82013 
,81645 
.81092 
,80539 
,80170 
-79249 
-78511 
,77590 
,76484 
e75010 
~73167 
,69849 
-64689 
-76413 
,14576 
.73474 
,70718 
,99337 
096757 
,92702 
.e4593 
-02024 
.01171 
0 1097 
-01073 
-01097 
-01097 
.01097 
-01073 
,01073 
e01091 

I I I 

on f a c t o r s  can be  used t o  conve r t  these-data  t o  t he  I n t e r n a t i o n a l - 5 :  

23.24942 22 R3702 

23.71338 ~ . -  
23.66183 
23.50718 23.4~1408 

23,35852 
23.35252 
23.24942 
23.09477 
23.04322 
22.88857 
22.73391 
22.57926 
22.42461 
22.16686 
21.96065 
21.59900 
21 18739 
20.77498 
19.79552 
18.24899 
23.43071 
23.53416 
23.53416 23.53416 

23.53416 
23.43071 
23.32121 
23.27554 
23.12037 
23.01693 
22.91348 
22.75831 
22.60314 
22.49969 
22.24108 
22.03418 
21.77556 
21.46522 
21.05144 ~ . .  ~ 

20.53420 
19.60318 
18.15492 
21.44514 
20.92964 
20.62033 
19.84707 
27.R7893 27,15480 

26.01689 
23,74105 

a56808 
.%e53 
n30800 
-30115 
,30800 
-30800 
.3O800 
-30115 
,30115 
,30800 

,55015 ' 
.5?562 
,49656 
.49984 
,50959 
,51604 
,51924 
,51924 
,52562 
-53512 
,53826 
,54764 
,55695 
,56618 
,57534 
-59041 
060246 
,62322 
,64665 
-66983 
,72414 
a80887 
.El1437 
,50790 
,50790 
.so790 
,50790 
,51431 
~52081 
-52401 
,53355 
,53986 
,54614 
,55548 
.5h476 
.57090 
-5R613 
,59819 
-61314 
,63090 
,65432 
-68327 
,13472 
-81 402 
163204 
,66117 
,67847 
.7?130 
,09751 
,21753 
-33080 
,49480 

3,19953 
3.58019 
3.62620 
3.64229 
3.62620 
3.62620 
3.62620 
3.64229 
3.64229 
3.62620 

em o f  U n i t s :  
1 inch  = 25.4 mm; 1 p s f  = 47.88 N/m2. 



TABLE V I  .- TABULAR L I S T I N G  OF DATA* FOR SHARP CONE; M m =  4.63 - Continued 

m- O r i f i c e  e,deg s ,  in.  
0 = 45.0°, p+ = 7924.4 p s f  

v t . 2  P1/P,- 

13 e 01 227 
14.09234 
14.81238 
l5.018ll 
15.01 81 1 
14.96668 
15.06954 
15.06954 
15.06954 
15.06954 
15.06954 
15.12097 
15.17097 
15,06954 
15.06954 
15.01811 
15.01811 
14 -96668 
14.86381 
14.81238 
14.55522 
13.9'1804 
23.59396 
24.20459 
24.56662 
24.77350 
24.92866 
25.08302 
25.09302 
25.08382 
25.08382 
25.0n382 
25.08382 
24.9~038 
24.82522 
24.67006 
24.56662 
24.35975 
24.15281 

23.42880 
22.91161 
21 -17319 
39.96362 
15.01811 
15.12097 
15.06954 
14.10952 
24.82522 
24.92866 
24.56662 
22.85989 

,56740 
,32814 
.3007P 
e30019 
a30763 
.30019 
.30079 
-29395 
.?9395 
,30019 

23.84256 

M L  

.032 

.057  

.OB2 
, 1 0 7  
. I 3 7  
. I 5 7  
.I82 
.207 
.232 
.25? 
,282 
,307 
.337 
.357 
.38? 
.LO7 
.43? 
.457 
..e7 
.so7 
.53? 
,557 
.037 
.057 
. O B 7  
.lo7 
. I 3 2  
.157 
.182 
.207 
,237 
.257 
.287 
,307 
.337 
.357 
,387 
, 4 0 1  
- 4 3 2  
.457 
.*e2 
,501 
.537 
.557 
.I32 
.257 
.38? 
.507 
.132 
,257 
.387 
,507 
.61h 
.682 
.74P 
.a13 
.a79 
.879 
.a13 .748 . h87 
.61h 

e869 
.921 
.93R 
.955 
-9.8 
.938 

~ 9 3 1  
-931 
- 9 3 1  
-931 
.931 
,921 
e927 
,927 
e927 
.921 
.924 
,921 
.917 
.903 
.869 

1.696 
1.721 
1.741 
1.741 
1.751 
1.751 
1.755 
1.755 
1.748 
I.7LP 
1.744 
1.734 
1.727 
1.711 
1.713 
1.689 
1.665 
1.638 
1.596 
1.517 
1.390 
.993 
1.020 
1.011 
e972 

1 * 386 
1.391 
1.316 
1.276 
..028 
-.044 
-.Ob6 
-.Ob7 
-so47 
..Ob7 
I.047 
-.a47 
I.047 
-.a41 

.93n 

i.bin 

0 I e253 ' 
.453 

,059 
a956 
1.025 
-976 
-963 
.937 
,946 
,946 
,935 
.935 
.935 
.935 
.935 
.935 
~ 9 3 2  
.932 
.92n 
~ 9 2 8  
,925 
.928 
.918 
.RBI 
1.689 
1.144 
1.775 
1.792 
1.796 
1.803 
1.803 

1.810 
1.810 
1.796 
1.796 
1.782 
1.782 
1.765 
1.758 
1.741 
1.717 
1.609 
1.644 
1.569 
1.434 
1.158 
1.182 
l.lb9 
1.100 
1.162 
1.183 
1.173 

-.021 
-.Ob4 
-.Wh 
-.Ob7 
-.Ob6 
-.Ob7 
-.Ob7 
-.a47 
-e047 

i.8in 

i.ion 

-.wi 

-54856 
~51672 

321.4 
345.4 
351.4 
357.4 
35'1 * 0 
351.4 
351.4 
349.0 
349.0 
3.9." 

-50035 
,52780 
,53700 
,54617 
-54250 
,53700 
.537no 
.53334 
.5333r 
,53334 
.53334 
- 5 3 3 3 b  
~ 5 3 1 5 0  

14.04220 
14.81375 
15,07094 
15.37~12 
15.22525 
15.01094 
15.07094 
14.9h806 
14.96806 
14.90806 
14.06806 
1*.90806 
14.91663 

1 a 04588 
1100072 

,98590 
,97118 
197706 
.9R59O 
~98590 
.99181 
-99181 
,99181 
,90181 
,99181 
.99478 

,46365 
-50213 
-52719 
~ 5 3 5 1 %  
~53512 
.53329 
.83695 
-53695 
e53695 
.53695 
-53695 
~53879 
.53819 
~53695 
~53695 
.53512 
.53512 
~53329 
,52962 
.52719 
-51863 
-49664 
.94034 
,06245 
.e7535 
188212 
,88825 
&win 
.a9378 
.E9378 
,89378 
.893in 
.a9378 
.e9009 
.n8456 
,87904 
e87535 
-86798 
.8606l 
.84955 

~81638 
.77584 
-11134 
,53512 
.53879 
-53695 

.88456 

.88025 

r81454 
,02022 

.n3481 

.5e412 

.n7535 

1.10813 
1.04291 
1.00000 
.98893 
198893 
.PO189 
.9n598 
.91598 
,98598 
.98598 
,98598 
.98303 
.qn303 
.98598 
.Pa598 
,98893 
.98893 
.99189 
m99783 
i.noo8o 
1.01573 
1.05206 
.5nr16 
~46468 
.44OP9 
-42594 
a 4 1496 
-40317 
e40371 

.40317 
,40311 

.4n377 
,40377 
,41125 
.42230 
~43315 
,44029 
,45433 
,46810 
,48830 
.51449 
-54625 
,61324 
-71488 
.98093 
,98303 
.99198 
1.00676 
e42230 
.414P6 
.44029 

3.20035 
3.50104 

. S L P ~ ~  

15.39524 e96736 
15.34375 e91029 
16.31353 .91226 
15.65268 -95274 
15.44673 ~90443 
i b . 9 1 3 3 3  .99n94 

358.9 
3 5 7 . 1  
381.7 
36..9 
360 s 1 
349.3 
356.1 
356.1 
350.5 
35n.5 
350.5 
350.5 
350.5 
350.5 
349.3 
349.3 
348.1 

346.9 
348.1 
344.5 
333.7 
614.3 
633.5 
644.4 

651.6 
654.0 
656.0 
656.4 
656.L 
656.4 
651.6 
651.6 
666.8 
646.8 
640.8 

632.3 
623.9 
614.3 
598.6 
572.1 
525.1 
428.6 
437.0 
432.2 
408.2 
430.0 
437.2 
433.6 
408.3 

13,? 
7.n 
7.2 
7.0 
7.2 
7.0 
7.n 

7.0 

3 w . 1  

6511.4 

63n.a 

6.9 
6.9 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

n 

n 
n 

n 
n 
0 
0 

180 
180 
180 
180 
180 

180 
I80 
I80 
180 
180 

I80 
180 
180 

I80 
180 
I80 
180 
180 
I80 
PO 
90 
90 
90 
270 
270 
770 
210 

n 
n 
0 
n 
0 

100 
180 
180 
180 
180 

inn 

180 

in0  

.653 

1.053 
1.253 
1.653 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.853 

3.253 
3.b53 
3.653 
3-85) 
4 . 0 5 3  
bnZ53 
4..53 
e253 
.153 
.653 
.e53 

1.053 
1.253 
1.453 
1. b53 

2.U53 
2.253 
2.653 
2.653 
2.H53 
3.053 
3.253 
3 . 4 5 3  
3.653 
3.853 
4.053 
4.253 
b.b53 
I. 053 
2.053 
3.053 
r.053 
1.053 
2.053 
3.053 
4.053 
6.931 
5.450 
5.981 
6 . 5 0 6  
7.031 
7.031 
6.506 

5.456 
A.931 

.n53 

3.053 

1 . ~ 5 3  

5.981 

,58342 
m55713 
,55039 
,53388 
e5.122 
~54122 
e53572 
-53572 
-53512 
.53512 
~ 5 3 5 7 2  
.53572 
.53388 
.53388 
~53205 
e53205 
e53021 
*53205 
-52b54 
a 5 1 0 0 3  
-93880 
46825 
.OB482 
~99402 
~99586 
.P9955 
.99955 

1,00323 
1.00323 
1.00323 
,99586 
.99586 

.Y8850 
,97930 
-97562 
-96641 
.95353 
,93880 
,91487 
.87437 
~80258 
-65497 
-66781 
-66047 
a62378 
-65716 
,66820 
.66269 
m62403 

~01194 
-01096 
-01072 
.n109h 
.01072 
.01072 
.0104? 
a01047 
a01072 

.9ne50 

,02095 

. .  
-920 
.Y34 
a934 
-931 
.938 
e938 
,938 
.93n 
a938 
e941 
.941 
.93n 
.93n 
.934 
.93. 
~ 9 3 1  
-924 
e920 
- 0 0 3  
~ 8 6 2  

1.505 
1.546 
1.570 
1.584 
1.595 
1.b05 

1.605 
1.605 
1.605 
1.605 
1.598 
I .58n 
1.577 
1.570 
1.557 
1.543 
1.522 
1.495 
1.460 
1.384 
1.264 
,934 
a941 
.938 
e914 
1.588 
1.595 
1.510 
1.451 
-.029 
-.Ob5 
-.a47 
..041 
1.046 
-.047 
..Ob? 
-.Ob7 
-.Ob7 
e.047 

i.bn5 

368.9 
351.3 
351.3 
351.3 
351.3 
351.3 
352.5 
352.5 
351.3 
351.3 
350.1 
350.1 
3.8.9 
3r6.5 
345.3 
339.3 
325.0 
569.8 
56A. 3 
512.8 
577.6 
511.2 
586, 8 
581.8 
581.8 
584.8 
58.. 8 
58b.R 
582.4 
578.8 
575.2 
572.8 
567.9 
563.1 
555.9 
54h.Z 
534.2 
507.h 
465.4 
3sn.1 

19.03481 
15.01481 
15.03481 
1 5 . 0 3 4 8 I  

~ .. 
349.0 

367.8 

341.q 
347.8 
346.6 
346.6 
3.5.6 
341.2 
339.4 
327.4 
599.9 

349.n 

347.0 

.90197 

.~n?97 

.99797 

.90094 

.99094 

.99390 

.9939O 

.PO687 
,99390 
1.002~2 
1 .O?984 
~30172 
~21518 
.I6199 
.09258 
.07*97 
.0?547 
*02547 
. O O O O O  
.ooooo 
. O Q O O O  
.07691 
.0i697 
.I2964 
,17864 
,17313 
.lo813 
-22146 
-2hl62 
,30172 
.35n80 
-44216 
.50943 
.Bo162 
. 1 8 l P O  
.79317 
.a4959 
7 ~ 2 5  

.78130 

. In978 
e84921 

3.17b22 
3156639 
3.62106 
3.64315 
3.62706 
3.64315 
3.64315 
3.61964 
3.61964 
3.64315 

.5315n 
,53150 
,5315n 
,52967 
152967 
q52784 
e52601 
~51867 
,50035 
,91680 
,94257 
,95730 
.96650 
,96650 
~97202 
.972O? 
.97387 
e97381 
,97018 
.PI018 
,9683L 
,96282 
,95914 
,95361 
,95177 
,93889 
,92600 
e91127 
,88918 
.84684 
a77871 

14.91663 
lb.91663 
14.91663 
14.96519 
14.86519 
14.91375 
14.76232 
14.55657 
14.04220 
25.72981 
26.45313 
26.Rh646 
27.12479 
27.17679 
27.27979 
27.21979 
27.3314b 
27.33146 
27,77813 
27.22813 
27.11646 
27.02146 
2b.91833 
26.76313 
26.11146 
26.34980 
25.9~814 
25.57481 
24.95481 
23.76649 

15.89392 
16.30542 
16.15398 
15.59530 

2 1,958 I 7 
21.648ll 
20.14985 

.<a107 

.33491 
,30763 
e30019 
,30079 
.300?9 
.3no79 
e30079 
.29395 
.30079 

21.~5~n3 

21.~0317 

.99&78 

.99110 

.99b70 
,99775 
.99715 

14.93184 
14.43184 
14.88035 
14.93184 

l;Oool2 
1.00370 
1 01565 
1,04588 
~35448 
,29191 
. 2 w 1  
-22116 
,22116 
,20174 
.20114 
.19be7 

.?fin40 

.l9687 

~. 
616.7 
626.4 
632.4 
632.6 
636.n 
636.0 
637.2 
637.7 
636.8 
634.8 
633.h 
630.0 
621.6 
626.0 
622.8 ' 
616.3 
605.9 
596.3 , 
581.8 
556.1 
509.5 
3lQ-6 
380.2 
379.0 
363.4 
508.3 
511.9 

469.8 
13.5 

7.7 
7.0 
7.0 
7.0 
7.0 
7.0 
6.9 
7.0 

504.7 

7 . 8  

27.94887 
27.94881 

24.53921 
22.57441 

' 18.38161 
.." . 
.93913 

.91093 351.3 

.91606 352.5 

.hi155 518.8 

,70659 533.0 

-95656 347.9 

.60260 i 581.7 
e62045 512.8 

3.ll.16 , 13.2 

18.74203 
18.53607 

18,44315 
18.75312 
I H  s 598 14 
17.51324 

.33497 

.30763 
~30079 
.30763 
-30019 

~29395 
.29395 

I 7.50629 

.5n791 

.30019 

.?no79 

~... . 
3.56639 1.7 
3.62106 7.0 
3.64315 7.0 

e01169 
.n1012 
.01072 
r01096 
e01072 
e01072 
r01047 

.01072 
,01047 

.. .. 
3.64315 
3.62106 
3.64315 
3.64315 
3.65964 
3.65964 
3.64315 

3.64315 7.2 
3.64315 7.0 
3.64315 7.0 
3.64315 6.9 
3.65964 6.9 
3.64315 7.0 

- 
*The f o l l o w i n g  convers ion  f a c t o r s  can be used t o  Convert these da ta  t o  the  I n t e r n a t i o n a l  System of U n i t s :  1 i nch  E 25.4 mm; 1 ps f  = 41-80 ~ 1 ~ 2 .  



TABLE V I . -  TABULAR LISTING OF DATA* FOR SHARP CONE; M,= 4.63 - Concluded 

(c) a = 20' - Concluded 

,919 
1,795 
1.790 
1.760 
1.646 
m.029 
-.044 
-no46 
-.046 
-a046 

-nu46 -no46 
-.046 
-a046 
-.046 

pj 67.5', pt 7924.4 psf 0 90.0°, Pt = 7915.0 psf -- Orifice b d e g  s, in. s/d --, 

P L Y  PSf cp P1/Pt 2 Pl/PW q ~- P1a PSf cp Pl/Pt Pl/PW M I  ------ 

~52717 
,99522 
199706 
,97679 
-91597 
.02020 
e01192 
-01119 
-01095 
,01119 

901095 a01095 
.01095 
001095 
r01095 

2 
3 
b 
5 
6 
7 
8 
9 

i n  
11 
12 
13 
14 
15 
16 
17 
18 
19 
2n 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4n 
41 
42 
43 
44 
45 
4h 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 

,253 
.453 
,653 
,853 
1.053 
1.253 
1.453 
1.653 
1.853 
2.053 
2.253 
2.453 
2.653 
2.053 
3.053 
3.253 
3.453 
3.653 
3.853 

.032 
-057 
.082 
,107 
-132 
,157 
,182 
,207 
,232 
,257 
,282 
.307 
,332 
,357 
.38P 
,407 
,432 
,457 
-487 

291.4 
327.4 
360.9 
366.9 
36R.1 
369.3 
374.1 
375.3 
376.5 
377.7 
378.9 
380.1 

378.9 
378.9 
376.5 
375.3 
372.9 
368.1 

380.1 

0 4;053 ;SO7 364;; 
0 4.253 .532 353.7 
0 4.453 .557 335.R 

180 ,253 .032 471.5 
180 ,453 .OS7 484.7 
180 .653 .OR? 494.4 
180 -853 ,107 500.4 
180 1.053 .132 505.2 
180 1.253 ,157 507.6 
180 1.453 .182 510.1 
180 1.653 ,207 508.9 
180 1.853 ,232 511.3 
180 2.053 -257 508.9 
180 
180 
1 80 
180 
180 
180 
180 
i8n 
ieo 
180 
180 
180 
90 
90 
90 
90 
270 
270 
270 
270 

0 
0 
0 
0 
n 

lea 
180 
180 
180 
180 

2;253 
2.453 
2.653 
2.853 
3.053 
3.253 
3.453 
3.653 
3.853 

4.253 
4.453 

4.053 

1.055 
2.053 
3.053 
4.053 
1.053 
2.053 
3.053 
4.053 
4.911 ~ -~ 
5.456 
5.981 
6.506 
7.031 
7.031 
6.506 
5.981 
5.456 
4.931 

,282 
,307 
.33? 
-357 
,382 
,407 
.432 
,451 
.482 
.SO7 
,532 
,557 
,132 
.E57 
,382 
,507 
,132 
a257 
.382 
,507 
,616 
,682 
,748 
,013 
.e79 
.e79 
,813 
,748 
,682 
,616 

508;9 
500.9 
505.2 
504.0 
501.6 
499.2 
493.2 
417.1 
478.7 
467.9 
444.9 
410.0 
352.5 
347.7 
345.3 
340.5 
629.4 
631.0 
619.8 
578.8 
13.1 
7.5 

6.9 
7.0 

7.0 
6.9 
6.9 
6.9 
6.9 
6.9 

766 
e869 
-965 
-982 
,986 
,989 
1.003 
1.006 
1.010 
1.013 
1.016 
1.020 
1.020 
1.016 
1.016 
1.010 
1.006 
.999 
,986 
,975 
.944 
,893 
,281 
,319 
,346 
-364 
,377 
.384 
~391 
.388 
,395 
,389 
,388 
,388 
1.377 
1.374 
1.367 
1.360 
1.343 
1.326 
1.302 
1.271 
1.205 
1.105 
,941 
a927 
,920 
,907 
1.732 
1.739 
1.705 
1.588 
-e029 
-e045 
-.Ob7 
-a047 
-.047 
-so47 
-so47 
-.Ob7 
-e047 
-e047 

,44532 

,55161 
,56078 
-56261 
,56444 
-57177 
,57360 
,57544 
-57727 
,57910 
,58094 
-58094 
,57910 
,579111 
.57544 
,57360 

-50030 
12 49795 
14.o4n9n 
i5.i~ioO 
15.73816 
15.78959 
15.84102 
16.04675 
16.09818 
16.14961 
16.7n104 . . . - . . 
16.25247 

16.30391 
16.30391 

16,25247 
16 25247 
16.14961 
16.09818 

,56991 15.99532 
,56261 15.78959 
-55711 15.63529 
-54062 15.17241 
-51313 14.40093 
,72055 20.22221 
-74082 20.79112 
~75556 21,20488 
,76478 21,46347 
-77215 21.67035 
"I7584 21.77379 
-77952 21.87723 
-77760 21.87551 
,78136 
,71760 
,77768 
,77768 
,71215 
-77031 
,76662 
,76294 
,75372 
,74451 
,73161 
,71502 
-68001 
,62657 
,53879 
-53145 
m52779 
,52046 
,96196 
,96565 
,94722 
-88456 
,01997 
,01145 
.01072 
.01047 
.01072 
r01047 
~01047 
.01047 
,01047 
~01047 

21.97895 - 
21.82551 
81.82551 
21.82551 
21.67035 
21.61863 
21.51519 
21.41175 
zi.iiji6 
20.89456 
20,53253 
20.06705 
19. n8439 
17.58453 
15.12097 
14 91 525 
14.81238 
14 60665 
26.99743 
27.10087 
26.58367 
24;82522 

,56056 
~32130 
,30079 
.79395 
.,0079 
,29395 
,29395 

1 e 14023 
1 OM95 
,96240 
,94791 
,94501 
,94211 
a93054 
.92765 
,92477 
.92189 
,91902 
.91614 
,91614 
,91902 
,91902 
,92477 
,92765 

344.5 
384.1 
415.4 
422.6 
423.8 
425.0 
431.0 
432.2 
433.4 
433.4 
434.6 
435.8 
434.6 
433.4 
432.2 
428.6 
426.2 

.vi343 421.4 
,94501 415.4 
,95373 407.0 
.96008 390.1 
1.02474 364.9 
,70059 303.0 

.6b567 414.3 
,63100 419.2 
,61918 427.6 
,61324 430.0 
,60728 433.6 
-61026 433.6 

.66n93 398.7 

~6Q429 
,61026 
.61026 
,61026 
,61910 
i62214 
-62005 
-63394 

,66314 
,60336 
,70911 
,16317 
.84529 
,98303 
~99486 
1.00000 
1.01273 
-23602 
,22402 
,21940 
,42230 

3.20060 
3.59602 
3.64315 
3.65964 
3.64315 
3.65964 
3.65964 
3,65964 
3.65964 
3.63964 

.64aw 

434 8 
434.8 
434.8 
434.8 
433.6 
432.4 
431 -2 
430.0 
425.2 
421.6 
415.5 
407.1 
391.5 
363.7 
357.7 
349.3 
348.1 
344.5 
650.4 
651.6 
638.4 
598.6 
13.2 
7.8 
7.3 
7.2 
7.3 
7.2 
7.2 
7.2 
7.2 
7.2 

-919 -52717 
1.033 -58779 
1.122 ,63555 
1.143 ,64657 
1.146 -64041 
1.149 ,65024 
1.167 ,65943 
1.170 ,66126 
1.174 ,66310 
1.174 -66310 
1.177 -66494 
1.180 ,66671 
1.177 ,66494 
1.174 ,66310 
1.170 a66126 
1.160 065575 
1.153 ,65208 
1.139 ~64473 
i.122 ,63555 
1.098 ,62269 
1.050 -59697 
,978 ,55840 
1.029 ,58607 
10074 ,61003 
1.119 ,63399 
1.133 -64136 
1.157 -65426 
1.164 ,65195 
1.174 -66348 
1.174 ,66348 
1.178 m66532 
1.178 e66532 
1.170 -66532 
1.178 ,66532 
1.174 ~6634.9 
1.171 -66163 
1.167 .65979 
1.164 ,65795 
1.150 065058 
1.140 ~64505 
1.123 .63583 
1.098 ,62293 
1.054 ,59897 
,974 ,55658 
,957 -54738 

14.79509 
16.49626 
17 83659 
10.16509 
10.19744 ' 18.50675 10.24899 

10.55830 
10.60985 
18.60985 

18.71295 
ia.66140 

18.66140 
18.60905 
18.55830 
18.40365 
18.30054 
18.09434 
i7.&59 
17.47573 
16175402 
15.67l45 
ibL4ios 
17.12046 
17.79286 
17.99975 
18.36182 
18.46526 
18.62044 
18 62044 
10.67216 
18.67216 
18.6721 6 
10,67216 
18.6?Q44 
i8;5&71 
18.51 699 
18.46526 
18.25837 
18.10320 
17.84458 

15.62048 
15.36215 
15.00129 
14.94974 
14.79509 
27.93065 
27.90238 
27.41 342 
25.70655 

,56683 
,33463 
e31415 
,30732 
-31415 
-30732 
.3n732 
,30732 
,10732 
,30732 

1.00180 
.9n542 
,83146 
.el452 
081170 
,80007 
,79477 
,79195 

,78913 
-78631 
.78350 
07E631 
,70913 
,79195 
~00041 
m00605 
e01734 
,03146 
,85127 
.n9iio 
-95160 
,90810 
,87083 
,03306 
,82252 
,80270 
,79704 
,78856 
,78856 
,78573 
,78573 
,78573 
,78573 
,78856 
,79138 
,79421 
,79704 
,80836 
,81605 
,03102 
-85090 
.e8799 
.95457 
,96924 
,98990 
,99287 

1.00180 
,08200 
I 06489 
,10349 
e35634 

3.20103 
3.56711 
3.61208 
3.62778 
3.61200 
3.62770 
3.62770 
3.62778 
3.62778 
3.62778 

,78913 

*The following conversion factors can b e  used to convert these data to the International System of Units: 
1 inch 25.4 mm; 1 psf = 47.88 N/m2. 
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Figure 1.- Model dimensions and pressure ori f ice locations. Dimensions are in inches (millimeters). 
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Figure 2.- Typical model installation i n  test section. L-68- 10,065 

55 



.7 .6 .5 .4 .3 .2 0 .1 .3 .4 .5 .7 
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(a) M, = 2.96. 

Figure 3.- Effect of angle of attack on pressure distributions for the  blunt cone. @ = Oo. 
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Figure 3.- Continued. 
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Figure 3.- Concluded. 
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Figure 4.- Effect of Mach number on pressure distributions for the blunt cone. 0 = Oo. 
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Figure 5.- Comparison of pressure distributions for the blunt cone with those for the sharp cone. 4, = 0'. 
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Figure 5.- Continued. 
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Figure 5.- Concluded. 
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Figure 6.- Correlation of stagnation-point locations at angles of attack. 
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Figure 7.- Comparison of measured and empirical pressure distributions for the sharp cone. M, = 4.63. 
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Figure 8.- Circumferential pressure distr ibutions at angles of attack for  the b lun t  cone. 
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Figure 8.- Continued. 
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Figure 9.- Effect of Mach number on base pressure coefficients for the blunt cone. a = 00; Q, = Oo. 
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Figure 10.- Effect of angle of attack on  base pressure coefficients for the b lun t  cone. M, = 3.95; 0 = Oo. 
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Figure 11.- Effect of nose bluntness and Mach number on circumferential distributions of base pressure coefficients. r/d = 0.33. 
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Figure 12.- Effect of Mach number on shock shape. a = Oo. 
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(a) Blunt  cone. 

Figure 14.- Effect of angle of attack on shock shape. M, = 4.63. 
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(b) Sharp cone. 

Figure 14.- Concluded. 
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Figure 15.- Comparison of analytical and experimental force coefficients for  the  sharp cone. M, = 4.63; uc = 60'. 
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Figure 16.- Comparison of force coefficients evaluated from all-empirical pressure distributions w i th  balance measurements for 
sharp cones. M, = 4.63. 
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